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t"RECEDING ·PAGE BLANK NOT FILIVIED 
PREFACE 
The Materials Processing in Space (MPS) Bibliography is a 
comprehensive compilation of Government reports, contractor 
reports, conference proceedings, and journal articles dealing with 
flight experiments utilizing a low-gravity environment to elucidate 
and control various processes or with ground-based activities that 
provide supporting research. The bibliography is subdivided into 
various categories~ including: Crystal Growth; Metals, Alloys, and 
Composites; Fluids And Transport; Glasses and Ceramics; and Ultra-
high Vacuum and Contairierless Processing Technologies. The 
catagory in some cases has be~n chosen rather arbitrarily, recog-
nizing tha t i.~1 almo st all cases only the processes that occur in 
the fluid phase are subjected to the influence of gravity. 
Generally the choice was based on the E!mphasis of the experiment. 
Experiments that are primarily concern€~d with the growth of single 
crystals are classified under Crystal Growth. Toose that actually 
involve solidification of metals, metal models,. and various 
composites were catalogued under Metals, Alloys: and Composites. 
Those that primarily measure effects in fluids, heat flow and 
separation aId chemical processes Were eatalogued under Fluids, 
Transpc. rts and Chemical Processes. Somt: papers that deal with 
observed effects 0 f low gravity on living organisms that may 
pertain to materials processing are also included. Papers that 
pertain primarily to equipment and facilities for carrying out 
flight experimentation are placed in a sepa::ate category, as are 
those that summarize flight programs or give a general survey of 
materials processing in space. Euro pean) Soviet:, and Japanese 
docunents that deal with their respectiVE! flight: programs are 
listed according to the specific categories disc:ussed previously. 
Section II is a list of all pat~nts produced by scientists involved 
in the MPS program during the last eight years. Appendix A is a 
compilation of papers, symposium proceedings, industry reports, 
committee reports, etc., which are not authored. Appendix B is a 
cross reference index. 
It should be emphasized that this document represents an 
attempt to compile the current literature grmerated by the flight 
experiments and ground-based investigatioi1l:l dedieated to the study 
of processing materials in space. An annu,al edition of the biblio-
graphy is planned in order to add current literature. All papers 
referenced are on file in the Space Proces~.ing Dj~vision at Marshall 
Space Flight Center. Copies can be made available to workers in 
the field upon request to the bibliographer. 
Any 0missions that might have occurred are sincerely regret-
ted. Investigators are encouraged to submit information on any 
work that was inadvertently omitted or any new work to the biblio-
grapher for inclusion in next year's edition of the bibliography. 
All corresponCance concerning correc tions, additions, or deletions 
to the Materials Processing in Sp2~e Bibliography should be directed 
iii 
• ?1 L 21 m:: .. ;--
I, r-
, ,. 
to: Ms. Elizabeth Pentecost, Bibllographer, Code ES71, NASA/MSFC, 
Marshall Space Flight Center, AL 35812. 
Robert J. Naunann 
Chief Scientist 













TABLE OF CONTENTS 
Page 




U. S. Program •..•• , ............................................. .. 
Crystal Growth ..................... " ................................ .. 
Metals, Alloys, and Composites ••••••••••••••••••••• 
Fluids, Transporte;, and Chemical Processes ...... . 
Glasses and Ceramtc.s •.•.•.....•••••••••.... 






Technologies •...•......... * ••• _ •• _ ••• _ •••••• _ •• _... 66 
Experimental Facilities ••••••••••••••••• < •• ~....... 73 
General Studies and Surveys........................ 76 





Growth ............................... It" .. it. " .............................. .. 
Alloys, ar.,d Compo si tes. e' •••••••••••••••••• 
Transports, and Chemical Processes ••••••••• 
and Ceramics •••••••••••••••••••• ~ •••••••••• 






Technologies ......•. ~ •. _ •.. _ .• a _ fP •• _ ••• ~ _Oo •••• ill. e •• 98 
Experimental Facilities •••• '. t...................... 99 
General Studies and Sur..r'eys........................ 102 




Growth ............ w ...... to • II ....... II 0» ... , ......... 0 
Alloys, and Composites ••••••••••••••••••••• 
Transports, and Chemical Processes 
Experimental Facilities •••••••••••••••••••••••••••• 












Growth ••• _ . _ • _ e _ ••• it •• _ It •••••••••••••• _ ••• e 
Alloys, and Composites ••••••••••••••••••••• 
Transports, and Chemical Processses •••••••• 
a no Ce r am ic. s ••••••••••••• _ •• _ •••••• _ ....... . 
Ul trahigh Vacuum and Contalnerless Processing 
Technologies .................. _ .......... _. III ••••••• 
Experimental Facil':ies .••. " ..••. Ai. 41 .... 4141414141 _ ••••••• 
General Studies and Surveys •••••••••••••••••••••••• 









APPENDIX A: Reports and Miscellaneous Collected 
APPENDIX B: 
Papers •••••••• _ ••. ' •••••••• •• __ • _ ••••••••••• _ •••••• 







I. MATERIALS PROCESSING IN SPACE PROGRAM 
I', 
" 
PRECEDING PAGE BLANK NOT FILMED 
Crystal Growth 
Abernathy, J. R. and RosLmberger, F., "Soret DlfwHon and 
Convective StabilIty In a Closed VertIcal Cyllnder," Phys. 
FLuIds 24, 377 (1981), 
Ahn, K. S., Carranza, R. A., Elw('ll, D., and Felgelson, R. fl., 
"Cryslal Growth of Ces1um CadmIum Ch:oride (CsCdCl3)," ~,_ 
Cryst. Growth J.Q, 775-7"'8 (1980). 
Becla, p., Lagowslu, P., Gat()s. H. C., and Ruda, H., "Mod1 fled 
Approach to Isothermal Gro'''th <)f UltrahIgh Quality HgCdTe for 
Infrared Applicat LOns," J. E lE:!ctrochem. Soc. 128, 1171-1173 (May 1981). - -
Bevelo, A. J., SchmIdt, F. A., Shanks, H. R. and CampisI, G. J., 
tiPolYl.:rystalllne SIll1.:0n on Tungsten Substrates,'; J. Vac. SCI. 
Techol. ~, 13-19 (January/February 1979). 
Revelo, A. J., Verhoeven, J. D., and Noack, M., "Electron Los 
Study of NatiVE: OXIne of Tin,"J. Vac. SCI. Techn. (1980). 
Boettinger, W_ J., Burdette, H. E., Farabaugh, E. N., and 
Kuriyama, M., "Some Topugraplllc ObservatIons of Effects of 
Dynamical DiffractIon 1n Imperfect Metal Crystals," Adv. X-Ray 
AnalysIs 20, 207-219 (1977). 
Boettlnger, W. J., Burdete, H. E., and KUrIyarna, tvI., "Observa-
tIons of Oblique MagnetIc DomaIn Walls In Nickel Single Crystals 
by X-Ray Topography," Phll. Mag. ~, 763-776 (1977). 
Boettlnger, W. J., Burdette, H. E., and Kuriyama, M., "Applica-
tIon Contrast ConditIons to DynamIcal Images of Immobile 
Dislocations," Phll. Mag. 34, 119-127 (976). 
Boettlng.:=r, W. J., Burdette, H. E., and Kuriyama, M., "Asymme-
l nc Crysta i Topograplllc Camera," Rev. SCI. Instrum. !i{, 906-911 (August 1976). 
HOUt-geoIS, S. V. and Spradley, L. W., "Thermocapillary Convec-
tllln In Microgravlty Crystal Growth Melts of Indium AntimonLde," 
Lett. in Heat & Mass Transfer l, 193-204 (1976). 
Bourret, F.. D., Favier, J. J., and WItt, A. F., "TheoretLcal 
AnalYSIs of DI rect ional Me llIng," submitted to Journal of 
Crystal Growth, 1981. 
Bravm, R. A. and Ch ang, C . .J., "The Ef fect of Natural Convec-
tIon on the Shape of th€' Me1t/Sollr:l lnterface," Bull. Am. Phys, 
Soc. 32, 1100 (980). 
5 




Bt'ysklewlcz, T., Lagowskl, J., et al., "Electruepltaxy of Mu1tl-
compoO(,nt Systf?msL Ternary and Quarternary Compound I" ," J. App1. 
Phy~.?.!., 988 (980). 
Carlson, F. M., "Convection Effects Durlng Brldgman Growth of 
Semlconducto"s," NAS~/Lang1ey, NSG-1572, Apnl 1980, 18 pgs. 
Carlson, F. M., ChIn, L. y" FrlpP, A. L., and Crouch, R. K., 
"F1nIte Element AnalysIs of the Effect of a Non-Planar Solld-
LlqUId Interface on the Lateral Solute Segregatlon During 
Unldlrectlonal SoLld ifLcatlon," accepted for publication in 
Pruceedlngs of Matenais Research Society Meetlng, Boston, MA, 
November 16-19, 1981. 
Carruther!>, J. R., "Crystal Growth In a Reduced Gravity EnVlron-
ment,1/ Materlals S(;l(~nces 1n Space wLth Appl1catioi1 to S.pace 
Processing, Progress in Astronautics and Aeronautics, Vol. 52, 
1977, pp. 33-40. 
Carruthers, J. R., "Crystal Growth In a Low-Gravlty Environ-
ment ," J. Cryst. Growth 42, 379-385 (1977). 
(;astle, J. G., "Electncal CharacterIzatIon of GaA> Single 
Crystal in Du-ect Support of M555 Flight ExpE:nment," Final 
Technical Report, NAS8-29542, September 1975, 60 pgs. 
Castle, J. G., "Space Processing of Crystalline Materials: A 
Study of Known Methods of ElectrIcal Characterizatlon of Semi-
conductors," NAS8-30774, FInal Report, January 1976,58 pgs. 
Chand!:";}, D. and Wledemeler, H., "Cnem1cal Vapor Transport and 
Crystal Growth of the Hg.8Cd.2Te System, Effect of 
Inclin<i~:ion of the Density Gradient Respect to the Gravlty 
Vector," accepted for pubhcatLOn in Zelt. f. Phys. Chern, 1981. 
Chang, C. E. and Wllcox, W. R., "Heat Transfer 1.n Vert1cal Zone 
Meltlng of Poor Thermal Conductors," J. Cryst. Growth~, 
288-294 (975), 
Chang, C. E. and Hi lcox, W. R., "Inhomog{;:uizat:...on Due to Thermo-
captllary Flow In "Float1ng Zone Melt1.ng," J. CrYGt. Growth 28, 
8-12 (1975). 
r,hang, C. E., Wllcox, W. R., and Lefever, R. A., "The!:"mocapil-
lary ConvectIon in FloatIng Zone Melt Lng: Influence of Zone 
Geometry and Prandtl Number at Zero Gravity," Mat. Res. Bull. 
~, 527-536 (1979). 
Chang, C. E., Lefever, R. A., and ~hlcox, W. R., "Analytic of 
Crystal r.rowth in Space," NAS8-29847, Final Report, 66 pgs. 
6 
--~--'------------,-
Chang, C, J. and Brown, R. A., "FInIte El~ment Calculatlons of 
Buoyan(;y-Driven ConvectIon ~('ar a Melt/SolId Phase Boundary," 
Second NatIonal SymposIum on NumerIcal Methods In Heat 
Transfer, 1J00ven;lty of Maryland, September 28-30, 1981. 
Chang, C. J. and Brown, R. A., "FInIte Element Calculatlon of 
Natural ConvectIOn Duong Steady Soildificatlon," submitted to 
Internatlonal_Journal of NumerIcal ~ethods In FLuIds, 1981. 
Chang. C. J. and Brown, R. A., "Radial SegregatIon Induced by 
Natural Convection and Melt/Solld Interface Curvature In Melt 
Crystal Growth,!! submitted to Journal of Crystal Growth, 1981. 
Chu, T. L., "Physical PhenOmCl<l Related to Crystal Growth In 
the Space EnvIronment, FInal f.\('port, November 1972,30 pgs. 
Chu, T. L., "PhYSIcal Phenomena Related to Crystal Growth In the 
Space Envlronment," NASA CR-?28l, July 1973. 
Clark, 1. 0., FrIpP, A. L., and Crouch, R. K., "DiffUSIon 
Coefflclents for LiquId Pbl-xSnxTe," 157th ElectrochelTil,cal 
Society MeetIng, St. LOUIS MO, May 1930. 
Clark, 1. 0., FrlpP, A. L., and Crouch, R. K., "Solutal 
1)lffusl.on Coeffic.lent for LIquid PbTe-SnTe," Aubmltted to 
Journal of Electrochemlcal Socl.ely, 1981. 
Glayton, J. C., "Anatysl.s of ULrectional Solllhfication Space 
ProcessIng Experl.ments," Annual Repor-t, December 11, 1979-
December 11, 1980, 107 pgs. 
Clayton, J. C., Davidson, M. ~., Gillies, D. C., and 
Lphoczky, S. L., "One-Dl.meni'llOnal Analysl.s of Segregation 10 
DirectIonally Sohdified HgCriTe," submItted for puhhcatlon in 
Journal of Crystal Growth, 1981. 
COrIell, S. R., Cordes. M. n., and Boettinger, W. J., "Convec-
t IVC .:lnd Inter fac lal Instab 11 tt les During Unidlrect ional 
SohdlficatlCHl of a I\lnary Alloy," J. Cryst. Growth~, 13-28 
(1980). 
Coneil, S. R. and Cordes, ~I{. R., "Effect of GraVIty on Coupled 
ConvectIve anrl Interfaclal InstabIlities durIng DIrectional 
SoltriLElcattOn," XXIII COSPAR Plenary Meeting, Budapest, 
Hungary, 1980, and Adv. Space Res. 1:., 5-11 (i98l). 
Conell, S. R., BOlsvert, R. F., Rehm, R. G., and Sekerka, R. F., 
"Lateral Solute Segregation DurIng UnidirectIonal Solidl.ficatlon 
of a Binar-y Alloy with a CUL'ved Soliel-Liquid Interface," J. 
Cryst. Grm.;rth ?'}, 167-175 (l g8l). 
COrIell, S. R. and Cvrdes, M. R., "Theory vf Holten Zone Shape 






Curu!ll, S. R. and Sek<;rka, R. F., "Effect of Convectlve Flow on 
Morph!)logh;d St ahd tty, II ~hyslochem. Hydrodyn. 
Crouch, R. K., el a1. j "High Grad lent Furnsc.;e Studies Us In~ 
Modular DesIgn," Pr~\Ceedln~s of Gordon Conference on Crystal. 
Growth, Santa Barbara, G4; JllUUal."Y 1979. 
Crouch, R. K., Fr1PP, A. L., Clark, 1. 0., and Debharn, W. J., 
"The Roll' uf Thermophys1cs 1n the D(:s1gn, Optlmizatlon and 
UnderstandIng of SemIconductor Crystal Growth 1n Space," 14th 
ThermophyslCS Conference, Orlando, FL, June 4-6, 1979, AlAA . 
Paper 79-1049. 
Cruuch, R. K .• FrlPp, A. L •• ('t a1., "Growth of Pb1-xSoxTe: 
Earth Opt ions and Space Opport unlt ies," 157th Electrochemlcal 
Society Meeting, St. LOUIS, MO, May 1980. 
Crouch, R. K., FrlPP. A. L., Debnam, W. J., Taylor, R. E., and 
Groot, H., "Thermophyslcal Pronertles of Gcrrnanlu:i1 fur 1'herI'll:l.1 
Ana Iysl s of Growth from the ME:! t," accepted for publication of 
Proc.;eedlngs or Mat.erlals Research Society Meeting, Boston J MA, 
November 16-19, 1981. 
Crouch, R. K., Fe Ipp, A. L., et al., "Experlment Requi rements 
and In.plementatlon Plan (ERIP) for Semlconductor Growth .'.n 
Low-G Envlronment, Experiment No. MPS 77F087," NASA TM-8l943, 
February 1981. 
Crouch, R. K., Dehnam, W. J., and Ryan, R., "Vacuum Tight Quartz 
Ampoule for Brld~;man Growth of Cryst als with Inter face 
Demareat lOn," J. Crys t. Growth~, 215-216 (1982). 
Crouch, R.. K., Debnam, lv. T.) and Ryan, R., "Vacuum Tight Quartz 
Ampoule for fir idgman Grol'v'th l)f Crystals WIth Interface Demarca-
tion," LAR-12899, Tech BrIpf, 1981. 
Crouch, R. K., DE:bnam, W. J., and Taylor, R., "Vacuum Ampoule 
for Thermal DLffuSIvlty Measurements of Corrosive MaterIals at 
Hlgh TempeL'<lI'ures," LAR-12St}8, Tech Brief, 1981. 
Crouch, R. 1(., et at., "OptImizatIon Studles for Growth of 
PbSnTc in SpacE', II to be present ed at American CeramlC Society 
Meetlng, ClnCInnatI, Ohlo, May 1982. 
Crouch, R. K., FrlPP, A. L •. , Debnam, W. J., Clark, 1. 0., and 
Carlson, F. M., "Ground-based Studles for the Space Processing 
of PbSnT8," accepted for publication In Proceedings of the 
Matcri als Research Society Meetlnb, Boston, MA, November 16-.19, 
1981. 
DaVIdson, M. C. and Moynahah. A. H., "On the Dlssolution 
Propertlt;s of GaAs In Ga," NASA TM-X-73368, January 1977. 
8 
Davls, .T. H., Lal, R. B., 
"Invest 19atlon of Crystal 
Invt,~t 19at Ion I)f t.i£ t3111l~ 
1972 t 225 pgs. 
Walte~~ R. U., and Castle, J. G., 
Growth In 7~~O Gravity Environment and 
Will skvn; ," NASA CR~124065, Decemhl I 
Dt!LI)ng, M. C. and R()~;<>ntJQrgcr, F., "Stolchlmetry and Purity 'Ie 
HgIZ,lI Mat. Res, BIl~!..:. }~, 1445 (1981). 
Doty, .J. P. and Rt!lsInp.;, J. A., "Study of Single Crystals 0' 
Hdal Solid S.)lutlt>IlB," NASa 29077, !'nal Report, May 1971, G() 
pgs. 
Drl'ilm.1l1, A • .T. atlli Turnhull, n., "Crystal NucieatLOn In Pd-SJ 
Alloys," presentt·c! at Hatenals RQsearch SocIety Meeting, 
Roston, HA, Nuv('mher 16-19, 1981. 
EttlllIlH!y, H. H. and Brown, R. A., "FinIte Methods for Stt!ady 
S"lldlflcatlon Prllblcms,lJ nubmlUed to Journal of Comp~'nte 
Phy~~, 1981. 
Et louney, H. H. and Brown, R. A., "E::fE.ct of Heat Transfer on 
Md t/Snilrl Inl£~,'racc Shape and Solute: Segregation In Edge-
Deflned FIlm ':,' wth: FUllte Elemenl AnalYSIS," submitted to 
Journal of Crystal _<2!o·..,th, 1981. 
Ettouney, H. M. and Brown I R. A., "Effects of Lateral Heat 
Transfpr OIl Mel t/Solld Interface Shape and Solute Segregation: 
PerturbatIon AnalYSIS," submItted to Intcrn'ltlonal JOHt"nal of 
Heat & Mass Transfer, 1981. 
'A d hRK" -lb" FrIpP, • L. an Crouc, . ., Epltaxla P 1-!:"nxTe on Ba2 
Substrate," J. Elcctroche>m. Soc. 124, l04C (1977). 
FrIPP, A. L. and Crouch, R. K., "Compositional Control Required 
In Alloy SemIconductors Used In HIgh Perfurmance Infrared 
Detector Arrays," Infra-cd Phys. 2-.2., 7fH (979). 
Fripp, A. L., Crouch, R. K., Debnam, W. J., Clark, I. 0., and 
Ej 1m, T. 1_, "Anomalous BehaVior 111 the First to Freeze Region 
In Dlr-ectlonally Solicilfled Pbl_xSnxTe," accepted for 
publIcation In ProceedIngs of Mater-lals Research Society 
Meeting, Roston, MA, ~ovembet' 16-19, 1981. 
Fullmer, L. C. and Housley, R. M., "Crystal Growth fJ;"om Melts 
in Z(':ro-G Environments," fiiAR, February 5, 1970, 7 pgs. 
Fullmer, L. D. and J~i"lsley, R. M., "Crystal Growth from Melts 
In Zero-G Envlrom,;- ,t," Space ProceSSIng and Manufacturing, 
October 21, 1969, pp. 383-388. 
Catos, H. C., "Growth and SegregatIon Problems on Earth and In 
Space," presented at MaterIals Research Society Meetl.ng, 




. ... ... ... _ ....... -.,. 
C.tOI, I. e., Re~, c. J., Llchtenltelaer, M., and Watt. A. P .• 
"Quaatuetu·. DeUr_1nataon of Zero CreYlty Effect. on Cry.tal 
Crowl" ir. the Me 1.:. E.perllHftt MA-060," Second Kuro. 8ft, on 
Mat. Sea. '4 lpace. 'ra.catl. Itely. April 1976. ISA I'-~'. 
CetOl, R. C. end La,ow.kt. J .• "Cry~tal Growth of Devace 
Quehty GeAa 1n Space:' N8G-7711. Annual Report, Api'll 1979, 
9S pgs. 
Getos. H. C. and lohtt. A. F., "Solldtficatlon (Crystal Growth) 
1n the Presence of Grav1tatLonal Forc('ft," Flnal port, 
NASR-30S37, August 1978. 
Gato •• H. C. and Wt tt , A. F., "QuantttallvP DQtermlnatLon ot 
Zero GravIty Effect s on F.lf'c.tronlc Matertals Proc..esstng 
Germanll'll! f:rystal Growth wah Slmtiltanf'>olj c; tnt -r fac 
f\ClMrcatlon." MIT, NAS8··305 7 o. 197,). 
Gatos, H. C. and Wltt, A. -='., "indIUm AntlftlOnlde Cry.tal 
Gcowth-Skylab Experiment 562," NASA GR- 1205')R , Septemb r 1974, 
79 pgs. 
Gatos, H. C., Wttt, A. F., l, lchten8tell~er, ~ .• snc! Hermsn. C 
"InIPrfacf' Marlnnp I n Crvo;t, i .." F,xp't'll"ent MA-060.'· Apol 1o-Sov ll~ 
Te st Pro ject C; ll fllmdr ' cr ',:I ,'" Dep"ft, VoL I, lQn, p.4 29-447 
GatOR, H. C .• Lagowskl. J . , ~nd RantRch. R., ~u rf~ce Photovo .-
tage Spectro6~Op~ A~p licatlon s to th Study of PhotobPnsl tl ve 
Surfaces anc! Int e r 8 <..es " to be publIshed 1n P_hotographlc 
S( lence and Eng In\.~ rIng, Jan ua rv 1 QS 2 . 
Gertner, F.. R. . , Anrlre .... s, A. M., Bubulac . L. 0., Cheung. D. T. 
l,jc!owls e , t.1 • .T . t nnr! Rll ti e:l, R. A., "Llqlllrl Ph ,ls Eplt luna 1 
Growth of I nAsl_xSb ". on Ga.' b, " ~ _ _ Elect. Kat. 8 (197<1). 
Gh til S. to and WILL () ;:. W. ~. , " N ume rl cal An a 1 v . ,. 0 f t h n 
lnfillen c of Conv,- tl ')1'1 () r Off-C"nte ctIC Sollrhflcat'0n," Met. 
Tralls •• In pre s. 
Gllhes, D. C., " Analv'Hs of Me~'curv Cadmwm Tellurt.de by Ener"v 
Dls p rS1V ,AnaLvsl ," accepted fo r publicatlon In Journal of 
ElectronlC MaterJal~, lQ8L . 
Gllcksman, M. E. ami Huang, S. C .• "Boundary-Layer AnalY!Il6 for 
the Convectlon/Otffus lon Transltlon In Dendrltl c Growth," Adv. 
~acc Res. _~, 2,)-lc, (19131). 
Grl!f'>nwell, n. W •• Markham, B. L •• and Rosenberger, F., 
"Numerical Mod c l1ng u( Diffuslve PhYSIcal Vapor Tnll16port 1n 
Cvltndrlcal mpoll l"' b ," J. Crvst. Growth 51,413 0980. 
« -
Gr· izka, P. G., "Zero Gravlty StlllChftcatlon," Lockheed, Flnal 
Report, NAS8 -2112'3, March lQ70, 50 pgs. 
1 0 ORIGINAL PAQE IS 
OF POOR QUAUry 
• 
Grodzka, P. G., FacemIre, B. R., Johnston, M. H., and Gates, D., 
ilElectrochemical DeposltlOn of Sllver Crystals Aooard Skylab 
IV," ~ C\~yst. Growth~, 177-184 (1976). 
Grodzka. P. G., Facemire, B. R., Johnston, M. H., and Gates, D., 
"Electrochemical DepositIon of Silver Crystals Aboard Skylab 
IV," NASA TN-~-8277, July 1976, 43 PbS' 
Grodzka, P. G. and Facemlre, B. R., "Claus-Dickel Separati.on: .. ~. 
New Look at all Old Tcchmque," Scpo Sci. g, 103-i69 (1977). 
Grodzka, P. G., Johnston, M. H., and Griner, C. S., "ConvectIon 
and Dend~ite Crystalhzation," 15th Aerospace Sciences MeetIn?" 
Los A"6eles, CA, January 1977, AlAA Paper 77-120. 
Hoiland, L. R., "A Therrnal TransmisSIon Function for Fused 
Sllica Ampoules," J. Cryst. Growth 49, 246 (1980). 
Holland, L. R., "CrYJ;tal Growth Conflguration Thermal Analysis," 
GAL, Flnal Report, Seplember 1979, 21 pgs. 
Irene, E. A. and Wledemeler, H., "Knudsen Measurements in the 
SublimatIon and the Heat of Formatlun of GeSe2," Z. Anorg. 
Allg. Chem. 424, 277-286 (1976). 
Irene, E. A. and WiedemeIer, H., "The Sublimation Kinetics ot: 
GeSe Single Crystals," Z. Anorg. AlIg. Chern. 411, 182-192 (1975). 
Isozuma, S., Herman, C. J., Okamoto, A., Lagowski, J., and 
Gatos, H. C., "A New Approach to LIqUId Phase Electroepitaxy 
(LPEE) of III-V Compounrls," J. E lectrochem. Soc. 128, 2220 
(1981). -~-
Iwanczyk, J. S., Dabrowski, A. J., Del Duca, A., Huth, G. C., 
and Sc!mepple, W. F., "A Study of Low- Noise Preamp~ifier 
Systems for Use with Room Temperature Mercuric Iodide (HgI2) 
X-Ray Detectors," IEEE Trans. Nuc .. SCl. NS-28 , 579 (1981). 
Jain, V. K., "Utilization of Space Environment tor Preparing 
Highly Perfect Crystals~" NASA TM-X-64564, December 1970, 
39 pgs. 
Jastrzebskl, L., Lagowskl. J., W~lukiewicz, W., and Gatos, H. C., 
"Determination of Carrier Concentrat;')n and Compensation Micro-
profiles in GaAs ," J. Appl. Phys.~. 2301-2303 (April 1980). 
Jastrzebski, L., Lagowskl, J., and Gatos, H. r., "Outdiffusion 
of Recombination Centers ffrom the Substrate into LPE Layers: 
GaAs," J. Electrochem. Soc. 126, 2231-2234 (1979). 
Jastrzebskl, L., Lagowski, J., and Gatos, H. G., "Foi:mation of 
RecombinatIon Centers In Rpltaxial GaAs due to RapId Changes of 







Jhaverl, B. S. and Rosenberger, It'., "Expanslve Convectlon in 
VHpor Transport Across HOrlZ(lOtal Rectangular Enclosures ," 
Journal of CrYFtal Growth, ln press. 
Jhaver 1, B. S" Markham, n. L.) Hnd Ros('nberger, F., "On 
Slngular BoundaL:' Condltlons 1n Mass Transfer Ac:ross Rl:c:angular 
Ene losures," Chc:mlcu I, Englnt?crln!-; _Gommun1cat lons, in pr'f SS. 
Jhaverl, B. S. and Rosenberger, F., "Exact Triple Integrals Df 
Beam Functlons," Journal Computer Phy~~, 1n press. 
Johnston, M. H., "Prell111nary Terrestncl Based Exper1ments on 
GravIty-Affected Crystal Growth," NASA n:-X-53999, March 13, 
1970, 19 pgs. 
Johnston, M. H., "Infl encc of Gravlt~. 0n Growth Orientation of 
Tln Slnr-le Crystals," J. Cryst. Growth 11 (1973). 
Johnston, M. H. and Baldwln, D. J.l., "The Influence of Accelera-
tlon Forces on NL1cleat1on, Solld1f1cat1on and Deformatlon 
Processes 1n 1'ln Sir,gle r.rystals," Met. Trans. 5, 239>·2399 
(November 1974). --
Kamiensiecki, E., Lagowsk1, J., et a1., "Wavelength Modulated 
Phot-Capac itance Spect roscopy," J. App!. Phys. 1!.., 1863 (1980). 
Kamien1eckl, E., Kazior, T. E., et al., "I'. Study of GaAs-Native 
Oxide Interface States by Trans1ent Cap,'3.C1tance," 7th Annual 
Confer8nce on the Physics of C0mpound Semiconductor Interfaces, 
Estes Park, Colorado, January 1980. 
Kamlnska, M., Lagowskl, J., Farsey, J., Wada, K., and 
Gatos, H. C., "Oxygen-Induced Levels ln GaAs," 1981 Inte!"!lational 
Sympos1um on GaAs and Related Compounds, Tokyo, Japan, September 
1981. 
Kern, E. L., "Increased Uniformlty of Slllcon Needed for 
Cntical DeVlces - How Can We Improve the Float Zone Process?" 
accepted for publication in Proceedlngs of Materials Research 
Society Meeting, Boston, MA, November 16-19, 1981. 
Kim, K. M., Witt, A.F. and Gatos, H.C., "Crystal Growth from the 
He1t Under Destahi.lizlng Thermal Gradl.ents", J. Electrochem. 
Soc. 119, 1218-1226 (September 1q72). 
Klm, K. M., Witt, A. F., Llchtensteiger, M., and Gatos, H. C., 
"Quant1tative Analysls of the Effects of Destabil1zing Vertical. 
Thermal Gradients on Crystal Growth and Segregation: Ga-Doped 
Ge," J. Electrochem. Soc. 125, 475-480 (March 1978). 
Knopf, F. W. and Guest, F. K., "Thermal Analysis of Bridgman-




.. - ~ , , - . .. 
Lagow.ki, J., Catos, H. c., Parsey. J. M., Wada. K., Ia.tnska, M., 
and Walukiewicz, W., "Origin of the 0.82 eV Electron Trap in 
GaAa and its Annihilation by Shallow Ibnors," subeitted to 
Applied Physics Letter~, 1981. 
Lagowski, J., Kazior, T. E., Wa ..:. ukiewicz, ~., Gatos, H. C., and 
Siejkz, J., "':aAa~ide Interface States: Gigantic Phltoioniza-
tion Effect and Its Implications to the Origins of these 
States," Appl. Phys. Lett. 39, 240 (1981). 
Lal, R. R., "The Study of Crystals for Space Processing and the 
Effect of O~rav1ty," Final Report, NSG-8033, February 1977. 
Lal, R. B. and Kroes, R. L •• "Growth of CrystAls by Solution 
Technique Onboard Spacelab Ill." 157th Electrochemical Society 
Meeting, St. Louis, MO, May 1980. 
Lal, R. B •• Kroes, R. L., and Wilcox, W. R., "Growth of Tri-
glycine Sulfate (TGS) Crystals by Solution Technique," 
accepted for publication in Proceedings of Materials Research 
Society Meeting, Boston, MA, November 16-19, 1981. 
Larson, D. J., Pirich. R. G., and Busch, G •• "The Influence of 
Partial Mbing on Directionally Solidified Bi/HoBi Magnetic 
Composites," Fifth Conference on Crystal Growth. Fallen Leaf, 
CA, May 1980. 
Larson. D • .I. and Pirich, ~. G •• "Convectfve Influence on 
Eutectic aJ'l.d Off-Eutectic Plane-Front SolHificbt1on," Gordon 
Conference on Crystal Growth, Plymouth, NH, 1980. 
I.arson. D. J. and Pirich. R. G., "Characterization of Gravita-
tiOnAl ly Induced Convection on Solidification of the Bi_uth-
Manganese Eutectic," Fifth International Conference on Vapor 
Growth and Epitaxy. San Diego. CA, .July 1981. 
La rson. D. J. and Pirich, R. G., "Influence of Gravity Driven 
Convection on the Directi.on,{L Solidifi.cation of Bi/MnBi 
t-:utectic Composites." accepted for publication in Proceedings of 
Materials Res(~arch Society Meeti.ng, Boston, MA, November 16-19. 
1981. 
Larson, [). J •• Pirlch, R. G., and Busch, G., "Convective 
r.,fLuence of Off-Eutectic Plane-Front Solidification of 
IH/~Bl." submitted to Journal of Crystal Growth, 1981. 
Lefever, R. A. •• Sarma. K. R., and Chang, C. E., "Microstructure 
and Composition of InSb~aSb Ingots Direct10nall Solidif1~d," 
AlAA 15th Aerospace Sciences Meeting, Los Angeles, CA, January 
24-26.1977, AIAA Paper 77-161. 
! j 
Lef eve r. I{. "'., \.,' il c ox, W. K., Silrtn<l, K. R., and Chang, C. E., 
"Composi ti o n \' ;triiltions ir. Dirl:!ctionally Solidified InSb-GaSh 
Al l oy s , ' Ma t:... Y ~~ . _~J I~ I ~ , I I 81 - I I 9 I (1 9 78 ) • 
Lefe v~r , K. t • • , I.' ill ' ox , I.' . I{., Mnd S<I rma, K. R., "Orientation, 
Tw !ling .-lI1d () ri e n tdtinn-Dt' pe ndent Reflect<lnc e in InSh-GaSb 
All o ys , " Mat. Sc i. du ll. 13, 117 5- 11 ~ 0 (1978). 
Lehl.lczk y , S . _', '-) Z ()f r d l1 , F. R., an d ~rtin, B. G., " Adv anced 
Method!, f c) r I'r e pa r athll1 <Illd Cha rd t e riz <I ti on of Infrared 
Uetec t .) r NaL e rials," I\:\S8-331 0 7, Fillal Report, July 19H O. 
lRhoczk y , S. L., Szo f r an , F. R., Swmner !;" C • .1., <llld Martin, "1. 
"r~l ec tric ,ll Chdr ac t P ri 1.<1tion o f Hgl_x CdxTe AIl I)Ys ," .1cc~pted for 
in Proc ce,li n;.;s o ! M:ltr-ri ,i1 s I ~cse rlf c h So c i e t y Mp.~ ting , Bo s t on , 
:-1A, November ; 6 -19, 19K I. 
Lero czky , S. L. ilncl SL o trrln, F. R., "Ihrectional Solidific<Ition 
and C:1ara(- U·ril. ;ttion o f Hg 1- x Cd x Te Alloys," accepteo for 
publi c at i o n in Pro c eedings of Mi:lt e ri als Research Society 
Mee ting, Bost l)n, MA, I\o\'("rnher 16-19, 1981. 
Leho c zky, S. L. and Szofran, r. rr., "DiffIJsion-Limited DirE'c-
tional So lidifi ca ti o n o f I-lg.8Co.2T."," Fifth International 
Conference on Vapor Growth/HEth Anerican C..o nference 0 ' Cry,,;tai 
Growl: h, Coronado, CA, July 19-24, 1981. 
Leho c zky, S. L., Swnrn ers, C. J., and S::vfran, F. R., "::Hrec-
tional Sl) lidi fi c ation and Cha r!-lcterizatiC'n of Hgl_xCdxTe 
(x < 0 . 25 )," pre se nted at ;-';ATO Cadmium Mercury Tpl1uridc ,CMT) 
Wod<.shop, Gre:1obl e , Fr a nce , April 21-24, 1981. 
Lin d , M. 0., "Cr y sta l Cr o wth - ~=xperiment MA-028," Apollo Soyuz 
Test Projec t SUlll m;lr y Sc ien"c Rpport , Vol. l, NASA SP-412, 1977. 
Lind, M. D., "Crystal Gr o wth from Solutio ns in Low Gravity," 
15th Aerospace Sciences Mee ting, Los Angeles, CA, Ja:1uary 
24-26, (9TT,AiA.~ ?3 pe-. -;7 -197. 
Lind, M. D., "Cry s t a l Gr o l.'th from Solutions in Low Gravity," 
AIAA Journal )~, 45R-46 2 (~lay 1978). 
Lind, M. D., Kroes, k. L., e t al., "LiqIJid Phase Epitaxy (LPE) 
of GallillTI t\r spn id e .in L.I)W Gravity," J57th Electrochemical 
Society M(~ et il1 g , St. Locci s , ~IC, Ma y 1980. 
Lill, L. C., Wilcox, W. R., Kroes, R. L., and Lal, R. B., 
"Mod e lling of TeS Gr o wth i.n Space," accepted for !-lliblication in 
Proce ed ing s of ~1rtterials Res~d rc h Soc iety Meeting, Boston, ~A, 
~ovetnbe r 11',-19,1981. 
1 4 
' I. I r ~' lI :t In . II . 
" ,'II \ In <' r 1 (" d I 
\m p' )\ II " " . " 
I ., I, r . . , > 11 "'t ' I I , I). I,' ., d 11 d Ro ~,. '1\ b· ' 1',1" " r , 
'1.h l l'l ill/-. ,, 1 l't ly stc .tl V, IP"T Tr ,l ll o.; p<Jrl In 
.1. ( r s l. GnHdh ') 1, 4 } (, ( 19Ml ) . 
F. , 
\',.,rtl c a l 
~'. uf.>[l ni I . H. , "C;n i.tr ".11 · r Ay c.) n · '1 It t..lC O r System t o r l. r)stdl 
l. r r,lolt ll .I nd I . lilt' r<L' ti i , il l ,; i r, .' p . c "I )ckhpl>d , ,1 ,\ S -3 02 h8 , 
!·t·!Jr\l,tr y 19 7 °" 9 Fgo.; . 
' I lli .>r, ~ . C., "'I'll ", ~(' I . ' "f l.' llli (\ \. l) 1oI PI'PI1 0 1It c il .J in lit 
C7.o c hr :llo.;ki r;[I , loIlh o r Uxi (k ~ ; ." ,'\t· c\C l'u··d f o r Dubli c.:l t f n ll I I I 
r' r ,)c\C t· ri i. n g s .. f 'lrll l' ri , , ] s iZt' '' l'. tr c h C;() c i ' ty Mee ti. ng, r.c " o n, 'lA , 
\ () v"m h t' r I h -! 9 , I Yb l. 
~ l lI 1 f' r, 1. I. . , '\U S T in , I. t .. , -; i ng J " ,: r ysl , I s I · f ~el.ll Sol id 
~;',j\ll i uno.; , " K.t t "ll , :-JII :-. ~ - '!9 H 7 S , Fi ll ,1! Kf. po rt, Serte'nber '3 , 
i q7~, I. ; j1;'.0.; . 
'111 I e r, R. 1., " Ou ;t l itdtive ':1 Ie t .... . : ()s ~ ' ill il:: ing ~lilgr e ti r 
Fi (·l d'; o n Cr · <; t ctl Mel t s , " ~~ C r ys~-.:_ (, rololtl : 2U , 3 10 -31 2 (197'\) . 
\lj y.J~ ;1\ ... ,I , f •• " lnv esti ~~ ; lri on , ' 1 Cr yst a l (.r u 'v;t h f r om So Jll ti n ns , " 
NAS8 - ~ 8 U YH , ~' i n , lL R1.?i 'n rt, (k:t() be r lY 7 5. 
'r )(' z kU lois k i, .1. t\ • . 111': V" ,1ya ll.Jth , II . K., "Liquid Phase 
I'. p lt3xirtl Cr ov.' th . , f ( Hg1-x Crlx)T. ' f r um Te l illrium-r~ i h Soluti ,) ns 
L's ing ,1 C l o-; p d Tuhe T i. pp in g Tpc ll,lique," J . 1·: lectr0chem. Soc. . 
128 , h S') - (lhl (:1il~ e h ]9Hl ) . 
Mll l' ;; a i, II ., c..1 l i , J . Y., d nd Ca t n '; , il . C., "~-1i c r () distribuljon o f 
{Jxyp.cn i ll S ilic n n," J . Elect r oc hem. Soc . In, 1182-118h (May 
i YHO) • 
. '! Ilr ." li , ,\ ., (;:lC ' lS, ii . C., J i ld Witt , A. F . , "!)Ilantitative 
\n .:d ys is of Mk rosegregat;' on in S ili o n Grololn by the Czochral -
s k i '1 .... th," l," ::l...  __ .l:)ec trod~f'il1 . Soc . 123, 22 4-22 9 (1970) . 
0:dir, '1 ., FIl, T . W., an d !,.,i.ll' ox , W. R., "l{esponse of Bi/MnBi 
'·:ut,'c ti .· t,) Fr et' ;t j ,l g Rnr-~ l.hil ng e s , " 1-' 1 f tl! lnterna tiu;: ~~ l 
r :l) nf.'r e ll (' e on V.lro r Cr ,) wlh a nd Ep i.ta xy ," S<'I n Di ego, CA, .July 
19', I . 
1:.; ·,T.'dnll, R. J . , "!In !\nal yt i, 'il l Appr ,) ,lC h to Thermal MJdeJ ing of 
Ilrid gma n-T: 'jle Cr y s t a l Cr n wt h , Pdrt 1: Or:e-[)imensiona1 
,\ n ;tl v si.s ," s ubmitt e cl c,) Jo u~~~ __ of _~rysta~Grololth, 1981. 
:\.l IJnClnn, R • . J., "1\11 IIn a lyti cd IIppr" 'K h to Thermal Modeling of 
I1 rid gm.ln -Type Crystal Gr o wt ll , Pa rt If: T ..... o -Dimensional 
Analys i s ," suhmilted t o J ou rnal of Crystal Growth, 1981. 
:<Je lson, I) . A. , Hi.ggins, W. ~' 1 • • ;l nd 1.'l Tlcaster, R. A., "Adva n c es 
ill (lI g , (d)Te :1ateria ls Tech no l ogy ," SPIE 225, l.7-S 4 (19)3 0 ) . 
Okamot o A., Lag.; wsk i, .1 ., "nd Ga lU s , H. C., "En h.:lnCel1len t 0 i 
InterLI ~ Stabl} ity In Li qui d Phase Elect roepitaxy," to be 
publi she d In ~~lit; 'l Phys ics, Mar c h 1982. 
Papazian, J . M. and Kn tt,lIni5, T. Z., "Contained Polycrystalline 
SoI1dif c<) tl()n in Low Gr av it y, ExperIment 74-37," SPAR I Final 
Re port , NA ~ .\ T:-1-X- _14 18, Oecember 1970. 
PapaZldn, .1 . ~1 . InJ K<l llrllll f '- , 1'. Z., " Contain ed !-'I ) lyc r ys talline 
Solidiflca t! o n 111 Low-(; ," SPAR V Final Report, t\ASA TM-78275, 
Aug us t 19R O. 
Parker, R. L., "Kesld ts of C r ys ~a l Gr owth In Skylab and ASTP," 
1n Crystal (;rowtll and Halerials (eds ., L Ko ldis and 
H. J. Sc hee l ) , No rt h Ho lland Press , 1977 . 
Par sey , J . M., Nclni shi, Y., I.ago ws k i, .: ., and GaLoS, tie C., 
"BridgmaJ"l--Type Apparatu s for t he Study of (;r c "th Property 
Relatio nship s : Arsenic Vapor Pressure - (;aAs rroperty Relation-
ship," Journal of El ec troc hemical Society, 1n press, 1981. 
Parsey , J. H., N<. nishi, Y., Lago wski, J., and Gatos, H. C., 
"Elecaon Trap-Free ww Disloc ation Melt-Grown GaAs," J. 
Electroc hem. Soc . 120 , 936 (1 981). 
Pirich, R. G., "Space Pr oc('~ sing of Permanent Magnetic Q:)l1Ipos:;'te 
M&tenals," NASi:\ -8 22 19 a nd "JAS8-32948, Annual Report of the 
Franc i s Flitt l:' r Na tional Ma gr :et Laho rato ry, 1978. 
Pirich, R. G., "The Role of Processi ng Parameters on the 
Magn e ti c Properti.es of Directio nally Solidified Bi/MnB! 
Conpo s ites, " presented a t Seco nd Joint INTERMAG-Magnetlsm and 
Magneti c Mate rials (MMM ) Confe rence , July 17-20, 197<1. 
Pl rich, 1\. G. , " Spac e Processing of Pennane nt Magnet Composite 
Mat e rial s Supo orted by the National Ae.-onautics ?r:~ Space 
Administration," pubJ i shed in the Annual Repo rt of the Francis 
Bitter National ~ g ne t Laboratory, MIT, 1979. 
Pirich, R. C. a nd La tson , D. J., "Magnetic and Metallurgical 
Prope rti es of Direct i o nally Solidified Eutectic Bi-!'1nBi 
Co mposites: The Effects o f Annealing," J. App!. Phys. 50, 
2425-2427 (Marc h 1979). 
Pota r d , C., "Analysis a nJ Co ntrol of Directional C::vllcil.f'ied 
Different ia l Dilat ome tr y : A.pplication to inSb," J. Cryst. 
Growth.?!: , 5~8-571 ( September 1981). 
Potard, C., "A Review of the Mechanisms Involved in the 
Directional Srdtdifi c ati 0 n of Al-In Emulsion!> at Zero Gravity", 
J. Brit. Int e rpJ a n. Soc. ~ , 27 5-2 80 (1978). 
16 
f'o Uird. r ., "ct llli es de !Jcl:;t:> P r"paratil)ll d, ' l.'Exp.' rience de 
So l idillciltiun IJ1r1~i'e O' .\l1 l ag <>s Immiscibl e> Al-In en Fusee 
~,o nd.,' , " Third Lur o . Sym . on l-lat. Sc i . in Spac e , r r enohle , rrance, 
Ap r I j 19T9:f::SfI S P- 142-:-p-p . L ':> 5- 1. 6 2. -
!' -" ,a rrl, r: . , "D ir l'c ti nl1d l ~;o li J ifi" it t i () n o f 1\1-1 n All o ys at 
~l ic' r l)g r d vil :-,; k/:>f,\I lu; o f t~a s i c Prepii r 3 t o r y lnvl's tlgalo rs," 17 lh 
il L' r Uspace S cie>nces Me> e l ~'~: , ~e w Or leans , LA, J:-lnU;lr y 1979, AIAA 
I)nll~ r 79- 0 171. 
Pu tdrd, C. , "Int"r l d C/.IlIrles Perl o de s I 'lmpesa nt e ur Pour 
L 'EL tJde d p 1 .1 Solidifi ca ti o n de s AlIiag <'s l mmi s c lbl e s Al-ln ," 
P r o(' e e dings of Es r a !1g e Symposi~~, Ai,"" (' 10 , A;Jrf1 1978, ESA 
SP- I 1 'i .--- --- - ' 
p,. t 'lr e! , r;., "St rllc l .lr p \) f Immi s c ibl e AI-In All oys Solidified 
nUf-r Mkr<lg r ; lvi~ y," pr esentl>d a t XXXII lAF CO.ngre s !:>, !{orn e , 
I tal " S~'pt(' m b t' r 1) -1 2 , 198 1, Preprint Rl-I4 0 . 
P' l l a rd, C. , " S() lldi f i ci-tli') 11 ,>1 lI y p(' rm l) ll o t e c ti c ,\1- 1n Al l oys 
" flde r ~1i c r' ) i; r v it y v)f)dit lo l1-; , ' p r t:~e nted dt :1al e r i a1s Hese ar h 
~(,c i el y :'1f> t:!t jn ~'" R() stl n, ~1I1, NOV('>fll h.' r 16 -19, 19R1. 
Po Llrd, ( ~ .. " lJ lr" cl i ,)na J So li-iHi c a~i r) n of Immi sc ibl e AJLIllil1lJl1-
1)1l1 1 l Ull I\ll oys , " SPI\ I{ IX Fi r .. lI Po s t-Flig ht Repo rt, No v e mb Er 
19K 1. 
){u b i ll ' ) 11 , /\ . L. , " Cr <;Lll Gr o wing In SPrlC,:' - Si gn i f i c ance Still 
l p ill lhe> M r, " Sr i "'nc~ , ~~~ , 527 - "> 28 Oebrl'ar y 14, 1975) . 
~; ()s "ll b ( 'q';L' r, F. , " FJ di d Dyn,mir.s in Cry s tal Gr owth f r o m 
\'" po r '; , " J . Phy sr:: hern . i-iyd ro(!~J. ( l lJ8 0) . 
k" ;tC IlhL f,.,; p r, r' " " Co nv e c ti ol l in V.1pl) r Cry s t al Growth Amvo·.lle s , " 
il ! Co nv e c ti ve TLln spo rt ancl In s tability Phenomena (.1 . Zerep and 
Ii . Oert t-' l , ed ~ . ) , Br dun ';-.;r 'l <1g , in pre s s . 
i{"y , IJ . , "S i ng l e Cq T<.; t al G1"( , wtll f r o m 1-1elt Unde r Space 
}':llvi r ,)f llnl'n t , " IAII , ~~'h rl~ l r v 1970 , 2 0 Vgs . 
Sl hfl C'ppl .. · " , t: . , \'i1ndl'n iX' rg , L. , a n d Skinner, N. , "G r o lo: tr of 
Hg l - ~ S ingle Crysta l s i n Spil c elah 11[", J . S pacec raft~, 4 4 0 
(0:f) vem he r-Oe l' e mh e r 1'179 ) . 
' r lU l e pp l e , W. f . , Vall dpn Be r g , L. , a nd Skinner , N., "Gro wt h of 
Hg12 '-)i ngle Crysl:ils Abe) a rd Spacelab fll , 17th Aeros pace 
Sc i e n c es ~l e eting, 'Jew Ode:-l ']" , LA , ,Januar y 19 7 9 , AJAA Pape r 
7 9-0307 . 
SL' Il, : . :jnd Wil c ()x, W. R. , " Infl ue nce of Crucibl e o n In t erface 
Sh,'lr l? Po s iticln Clnd Se ns i tivit. j in the Ve rtical Ijridgeman -
t:.t ()c kba n~e r TeChnique ," J . C r ys t. Growth L8 , 16-·H ! (1 97 5) . 
I 7 
~:en, S., Lefever, R. A., al .<t Wilcox, W. R., "Influence of 
Magnetic He Ids on Vert ical Br idgel1lan-Stockbarger Growth 
InxGaI-xSb," J. Cryst. Gro", th~, 52 (1978). 
Sen, S. and ~llcox, W. R., "Non-Constant Distr ibution Coeff i-
cients for Directionally Solidified InSb-GaSb," Hat. Rea. Bull • 
.!l, 292-302 (1978). 
Sen, S., Wilcox, W. R., anti Lefever, R. A., "Annealing of 
InxGa!-xSb Ingots," ~",et. Trans. 9A, 462-472 (1978). 
Siejka, J., ~rawskl, A., Lagowski, J., and Gatos, H. C., 
"Electric Charge in GaAs Native Oxides: Annealfng Characteris-
tics," Appl. Phys. Lett. 38, 552 (1981). 
Szofran, F. R. and L~hoczky, S. L., "The Pseudobinary HgTe-CdTe 
Phase Diagram," submitted to J. Elect. Mat. ~, 1131 (1981). 
Tiller, W. A. and Ahn, K. S., "Interface Field Effects on Solute 
Redistribution During Crystallization," J. Cryst. Growth 49, 
483-501 (1980). 
Trol1lbka, J. I., Eller, E. L., et al., "Crystal Ac.tivation-
Experiment MA-151,"" Apollo-.joyuz Test Project SUIIIII8ry Science 
Report, Vol. 1, NASA SP-412, 1977, pp. 101-107. 
Ulrich, D. R., C:;ung, A. M., Yan, C. S., and McCreight, L. R., 
"Economic Analysis of Crystal Growth in Space," Final Report, 
NAS8-27942, July 1972. 
Ulrich, D. R., Noone, M. J., Spear, K. E., White, W. B., and 
Henry, E. C., "Crystal Growth ir. Fl\sed Solvent Systems," Final 
Report, NAS8-28114, June 1973. 
Van Den Berg, L. and Schnepple, W. F., "Growth of Single 
Crystals of ~rcuric Iodide (HgI2) in Spacelab III," accepted 
for publication in Proc e edings of Materials Research Society 
Meeting, Boston, MA, November 16-19, 1981. 
Von Schnering, H. G. and Wiedemeier, H., "The High Temperature 
Structure of {J-SnS and the ,816-to-B 33 Type Transition Path," 
Z. Kristallog. 156, 143 (1981). 
Vydyanath, H. }{., "Defect Studies in Hg.8Cd.2Te," 
presented at Conference on Crystal Growth and Characterization 
of II-VI Compounds, University of Lancaster, UK, April 14-16, 
1980. 
Vydyanath, H. R. "Point Def ects in Doped and Undoped Hgl-xCcixTe 
Alloys, accepted for publication in Proceedings of Materials 
Research Society Meeting, Boston, MA, November 16-19, '981. 
18 
Vyd~'anath, H. R., "Latticl:' Def0ct s in Hgl-xCdxTe Alloys, I. 
Def ec. t Structure v f Undoped and CoPlJel- ')oped Hg.8Cd.2Te, 
1. i':lectrochem. Soc. 128, 2609-2629 ( De cember 1981). 
Vydyanath, H. R., '-Latti c e Defects in Hgl-xCdxTe Alloys, II. 
Uf: . ect Struc tu,.-e o f IndiLltl Doped Hg.8Cel.2Te," submitted to 
Jo urnal of Elt!ctrochemical Societ.1, 1931. 
Vydyanath, II. R., Oonovan, J. C., and Nelson, D. A., "Lattice 
Defects in Hgl-xC~xTe Alloys, 111: De,fect Structure of 
Hg.6Cd.4Te," submitted to Journal of Electrochemical Socie,!l, 
1981. 
Vydyan a t h, H. R. and Abbo tt, W. C., " I'bde of Incorporation of 
Phospho rus in H~O . 8erl O. 2Te," submitt-=d to Journal of Applie~ 
Physics, November 1981. 
Walte r, H. U., "Evaluativn of Semicol1ductor Specimens by X~ay 
Analysis," NAS8 --29h50, Final Report, March 1975. 
Wa lte r, H. U., "Space Prol'essing of IndilI1l Antimonide Single 
Crysta l s by Se eoed Conta iner1 e ss Solidification, Skylab 
Expe rim ent M-5tO," Final Repo rt, NA~ ,8-2R304, July 1978. 
Wal te r, H. lJ . and Sn yder, k. S., "Gr owth of Sphe rical Crystal s 
()f rndium with Respec t t o Cr'lst:ll Growth in Space," J. Less 
Common Metals 24, 467-469 (1971). 
WaJukif'wic2. , W., Lagowskl, J., a nd Gatos, H. C., "Electron 
t11bUit y in n- type GaAs at 77 K: Determination of the 
r.. )mre nsa tion Fario," Journal of App l ied Physic~, in press. 
IJi edemei e r, H., "Vapor Growth a nd Transport Rates of IV-VI 
Cu mpuund s in tU c r og ravi ty ," XX COSt>AR Plenary Meeting, Tel Aviv, 
Israf'L, Jun e 7 -1 8, 1977, pp. 527-528. 
IJ ied crn ei e r, II., "G r o\1th of Single Crystals by Vapor Transport 
i n Zero Gravit y En Viro nment, Crour,d --Based Experiments," 
NAS8-26 1M) , Final Report, Sertembf'r 1971, 35 pgs. 
Wi edemeier, r,., lrelle, E. A., and Chaudhari, A. K., "Crystal 
Growth by Vapor Transport of GeSe and GeTe and TranstJOrt 
Mec hall i SIn of GeTe," J. Cryst. Gro, ... tl~ !l-~, 393-396 (1972). 
Wied emeier, H. and Csillig, F • .J., " The Thermal Expansion and 
High Temperature Transfo rmation of SnS and SnSe," Z. Kristallo. 
~49, 17-29 (1979). 
Wiedemeier, H. and Csillig, F. J., '''fran5por Pr0perties o f thf' 
Systems SnI4 and 5n52-12'" J. Cr)~st. Growth~, 189-197 
(l 97 9). 
Wiedenaeier, H., Cs il1ag, ~'. J., and Ga ur, U., "Heat Capacity 
Measurements of Sn2S) and the Therlllodynaaic Functions of the 
Tin S&1f1des," TheTlIIOchem Acta :>5, 187 (1980). 
WiedP.l1leit::r, H. and Csillllg, F. J., "The DecoaposiUon and 
Thermodynamic Proper.ties of Sn2S)," Z. Anora. Alli. Chea. 
469, 197 (1980). 
Wiedemeter, H. and Csillag, F. J., "The Decompc.is1tlon and 
Thermodynamic Properties of Sns2'" High Teap. Sci. g, 277 
(1980). 
Wiedemeier, H., Pllltz, G., and Gaur, U., "}Wat Capacity 
Heasureatents of SnSe and SnSe2'" ThenlOchn. Acta~, 297 
(1981). 
Wiedemeier, H., Klaessig, F. C., Wey, S. J., and Irene, E. A., 
"Vapor Growth of GeSe and CeTe Single Crystals in Hicrogl.·.·"tty, .. 
Third Space Processing Symposium: Sky lab Results, Vol. I, 
H-74-5, Jlli,e 1974, pp. 235-256. 
Wiedemeier, H., Klaessig, F. C., Irene, E. A., and Wey, S. J., 
"Crystal Growth and Transport ,)f GeSe and CeTe in Hicrogravity 
Environment," J. Cryst. Growth 1!, 36-43 (1975). 
Wiedeme ier, H., Chandra, 0., and Klaessig, F. C., ,. Diffusive and 
Convective Vapor Transport in the GeSe~eI4 System," J. Cryst. 
Growth ~, 345-361 (February 1981). 
Wiedemeier, H. and Irene, E. A., "The Olelllical Transport Rates 
and Crystal t-tlrphology of Gf!Se," Z. Anorg. Allg. Che •• 400, 
59-66 (1973). 
Wiedemei~r, H. and Chandra, 0., "Chemical Vapour Transport and 
Crystal Growth of the HgO.8CdO.2Te System, Cr:-rstal 
~rphology and Homogeneity," Z. A!l0rg. Allg. Che •• , in press. 
Wiedemeier, H. and Irene, E. A., "Knudsen Measurements of the 
Sublimation and the Heat of Formation of GeSe," Z. Anorg. Allg. 
Chem. 404, 299-307 (1974). 
Wiedemeier, H., Sadeek, H., Klaessigg, F. C., Norek, H., and 
Santandrea, R., "Crystal Growth from the Vapor Phase," Apollo-
Soyuz Test Project Science Summary Report, Vol. I, NASA SP-412, 
1977, pp. 471-489. 
Wiedemeier, H., Sadeek, H., Klaessig, F. C., Norek, H., and 
Santandrea, R., "Crystal Growth from the Vapor Phase, Exrertaent 
MA-085," Second Euro. Sym. on Mat. Sci. in Space, FrascaU, 
Italy, April 1976, [SA SP-114. 
Wiedemeier, H., Sadeek, H., Klaessig, F. C., Morek, H., and 
San tandrea, R., "t-tlrphology and Trsnsport Ra tes of Hixed IV-VI 
,;olDpounds in Microgravlty," J. Electrochem. Soc.l24, 1095-1102 
(1977). 
20 
Wiedemelcr, II., St erne r :... , P. A., (;\.I<-1r, 11., and \~ul1d er li c h, B., 
"Hea t C'lpacity Seas\l r emenl~!)f r.eS , CeSe , and CeTe," Thermo c hlrn 
Act ~ . ~ , 2/. ... - n l . 1978). 
Wfedeme i er , H. and Sieme r s , P. A., " Th e Th .. rmal Expansion of 
GeSe and Gt>Tc," i~. Ano r g ._ Allg. Chem. ~l.l_ , 299 -304 (1977). 
W iedemeie r, H. it nd Sieme r s , f-. A., " Th e Th e rmal !::x pansion and 
iligh Temper ;,tur e Transt o rmati on 01 c.~Se , " _Z. Anors. Allg. 
Chern. 441, 90-9h (1975). 
-----
Wl edemejer , H. dl1d Chilndr.l. D., " Ch emic al Va por Tra n sport , 
Crysta l Gro ..... th, Th.~nno dyr?mic ,11ld Fluid Dynamic Analys is of the 
Hgl_x CdxTe System," pre,-;~n ~ ed a t Ma!: rlal~ kes rtrc:il Society 
Met:·tl ng, Hustun, MA, Novembe r 16-19, !981. 
\Hedemeler , H • . 1 nd Chand ra. D •• "Chemical Vapor Transpo rt a nd 
The rmal Beh.lvlor of the (JcSc-GeI~ System fo r Ditferent 
lO1 cl lnat ion s ..... it h Re s pec t (Jt tl.e Gra vity Vec t o r, Co mpari son 
with Theor e t ical a nd Mi cn lj~r .:l vit y Data," J . Cryst. Growth 56 
( 19H2) . 
Wiedl'm e ier, H., Ga ur, U., ~ t .11. . "Analysis of the Heat 
C..;pac itle~ ot Gr o up 1V Clld l cogenides Usi ng Debye Temperatures," 
Journal of The rmal Aralysis, in press. 
Wtedeme fer, H., Cha ndra, I)., Yang, P. H., C1l'd Koniowka, ~. J., 
"Cr ysta l Gr o wtll and Chemicill Transport Properties of Hgl-lI.CdxTe 
~\nd Cu [nS2," l-'roceed1n s of El hth International Conference on 
Chemi cal Vapor Deposition t981, Go lNl e ux, France , The 
F: l ec troc he roical Socie t y) , Vul. RI-7, p. 1')7 (1981). 
Wil cox , W. R. and CJ w ng, C. E., "111t' rmocapilla r y Co:1Vec tion in 
Floating 7.one Mt:lling ," Third Ameri cd n Confere nce on Crystal 
~rowt h , Stan fo rd, CA , July 14, 1975. 
Wil cox, W. R., La l, R. B., SiJ rma, K., and Li n, M. C., "Crystal ·-
li 7. atlon 1n Space ," pr esen t ed a t. Second World Congress of 
S: he "~ical_E ngineerin& , Montreal. Ca'la<ia, October 4-9, 1981. 
IoIll cox, W. R., Ye t' , J . F., Shlichta, P. J., Chen, P. S., and 
Kim , C. 1<' .• , " Mixed Il l-V Cr ystal Gr owt h in Very Low Ac,etera-
t ic na l fieLds," NASR-28305, December 1974, 9 0 pgs. 
Wi lcox , W. R., Olang, C. C., e t a1., " Analytics of Crystal 
Gr owth in Space," NAS8-2984/, Final Report, December 1975, 115 
pgs . 
Wit t. A. F., "Ove rvie w of Crv!3ta l Growth Experiments on A!lTP," 
Second. Euro . Sy;n. o n Mat. Sci. in Space, Frascatt , Italy, 
April 1976. - -
2 1 
Witt, A. F., "Crystal Gr o wth a nd Se ~regatio n in Space: A. 
Critical As St!S8IBellt ]ased on Re s ults Obtained Ouri"8 the ASTP 
Mis8ion," XXI Plenary COS PAR Meetlns, lnn.bruck, Austria, May 
29-JlDle 1 C, ! 978, pp. 503-506. 
Witt, A. F., Gato s, H. C., Li c tenstelger, M., Lavine, H. C., ; nd 
Herman, C. J ., "Crystal Gr o wth and Steady State Segregation 
Under Zero Gr .:tv tt y: Tn Sb, " J. Elec~ rochem. Soc • .!f2, 276-283 
(1975). 
Witt, A. F., ~ to s, H. C., a nd Llchtensteiger, H., "Steady 
State Growth and Segrega t Io n under Ze ro Gravity: InSb," Third 
Space Processing Symposium: Skylab Results, Vol. I, H-74-5, 
June 1974, pp. 275-3 CI. 
Wi tt, A. F., U c ht e ns t e i ger, M., e t 31., "Application of 
Interface Dem 'l r ca tio n t o the Study of Facet Growth and 
Segregation: f.e rmanilJ'll," J. E lectrochem. Soc. 121, 787-790 
(June 1974). 
Witt, A. F., UC" htell s teiger, M., a nd Gatos, H. C., "EKperilllental 
Approac h t o the Quantitative Dete rmination of Ibpant Segregation 
During Cry~ ta l Growt h o n a Mi c ro {;c ale: Ga Doped Ge," J. 
Electro chem. Soc ., 11 19-11 2 3 (1973). 
Workman, G., " Va po r Tran spo rt Me c hanisms," NAS8-31731, Final 
Report, Augu s t 7, 1978 , 32 pgs. 
Yang, X. F., Hu a ng, L., a nd Ga t o s, H. C., "Selective Epitaxial 
Growth of Ga As by Liq u id Phase Electroepltaxy," to be published 
in Journal o f Electroc h~mical Society, Jan t ~ry 1982. 
Yee, J. F., Un, M. C., Sa rma, K., a nd Wilcox, W. R., "The 
Tn flue n c: c () f Gr av it y o n Cr ys t a l Defe ct Formatlor. in inSb-GIlSb 
Alloys, " J. Cr yst. Growth 30 , 185-192 (1975). 
Ye e. J . F., Se n, S., Sarma, K., Lin, M., and Wilcox, W. R., 
"Direc tional So Lid i fi ca tio n of Io Sb-GaSb Alloys," Third Space 
Processing Sympusium: Sky lab Results, Vol. I, H-74-5. June 1974, 
pp. 301-374. 
Yu e , A. 5 ., Yell , C. W., a nd Yue, B. K., "Zero Gravity of NaCl-
LiF Eutec ti c , Expe rim e nt MA-131," Apollo-Soyuz Test Project 
Fioal Sci e nce Report, NASA TM-X-73360, January 1977. 
Vue, J. T. a nd Voltme r, F. W., "Influence of Gravity-Free 
SolidificR tion o n Solut e Mi c r o segregation," J. Cryst. Growth, 
29, ) 29-34J (1975). 
Yue, J. T. and Vo ltmer, F. W., " Influence of Gravf.ty-Free 
Solldlficatic n on Mlcrosegregation," Third Space Processing 
Symposium: Skylab Results, Vo l. I, M-74-5. June 1974, pp. 375-
425. 
22 
--. ----------~~-~------~------------.. ----.... ~. 
7 .. ) utend yk. J. A. and Akutagawa. 'W. ~., "Gravity-Driver. 
Convection StlXile s in Compound Semico nduct o r Cr ysta l Growth hy 
Physi c al-Vapor Transport." a C'ce ptea fo r publ i c ati o n !~ 
Proceedings uf Material s Researc h Society /'1(>Pti~ g. Boston. HA. 
No vember 16-19. 19tH. 
Zoutendyk • .1 . A. and Akutag .I' ... .l . 'W. M •• " Mil ss Transport in the 
Physi c al Va por (; r o wth o f PbT(' . SnTp. a nd Their Alloys. 1. 
Result s o f PbTe . " s ub m: ttec1 Lt , Journal of (rYbtal Gr o wth. 
1981. 
!.o utendyk • .1 . A. and Akuta ga wa, W. M •• "Diffus iv e-Convec tive 
Physical Vapor Transport o f f'bT" from a Te -IUch Solid Source," 
~-.£ryst. £rowth ~~ . 24')-251 (l Q8 2) . 
!. ) 
Metals, Alloys, and Composites 
Anderson, w. r. dnd Reger, J. L., " Superconduc~!111 Properties 
of Pb-Sn-In Alloys lJirectionally Solidified Aboclt"d Sltylab," 
10 th -ihermophysl cs Conference, Denver, Cu, Hay 27-29, 1975, AIM 
Paper , S-694. 
Andrews, .1 . B •• Arira, M., and Masubucn1, K., "An~lysl. of 
Ther~l Stres s and Metal Hoveaent During Welding," NASA CR-
61351. Decembe r 1970 , 279 pgs. 
Ang, C. Y. a nd I.-'\ c y , L. L., "Gravita tional Influences on the 
Liquid-State llomogenizati.vn and Solidification of Al\Aain\.lll 
Antimonide," Met. Trans. lOA, (Hay 1980). 
Ang, C. Y. and Lacy, L. L., "Low Gravity Homogenization and 
Sol1cHfica ti o n of Alllninll!1 Antimonide, " CaSPAR 19th Plena2:,L 
Meeting, PhUadf'lph1a, P..\, June 1976, Pa~er 0.2.1. 
Ang, C. Y. and LilCY , L. I.., " ~no tecti c and Syntectic Alloys, 
ASTP Experiment MA- 044," Postflight P:-elimlnary Technical 
Report, NA SA TM-X-f>4 956, S€ptcmber 1975, 45 pgs. 
Ang e rs, L. H., Crugel, R. N., Hellawell, A., and ,)raper, C. W., 
" Self'ctiv e H ch ing and Laser Melting Studies of ~,.utectlc 
Composite Structures," presented at Materials Research Society 
Meeting, Ilost ') n, lA, Nov ember 16-19,1981. 
Aubin, W. "1., L3 r so n, D. J., and Geschwlnd, G. I., "Research of 
Metal Soli.dif ica tion in Zero-G State Test Apparatus and 
In st rlJ1lentat io n," Cr l.J'll!Da n , NAS8-28604, September 1973, 74 P8s. 
Bannister, T. C. and Ri r hard, B. E., "Microscopic Observation 
o f Interflicia l Phenomena," 7th Aerose.3;·_e Sciences Meeting, 
New Yor k , NY, January 2()-22 , 1969, AlA.;. Paper 69-95. 
Rayuzi k, R., Evans , N., Rathz, T., and Robinson. H., "Solidifi-
cation St udJ 0 s of Nh-Ge Alloys 1n Large Degrees of Supercool-
ing. " presented a t Mate:-ials Researc h Society Meeting, Boston, 
MA, November 1A-19, 1981 . 
Bhat, H. :~ ., " Co nc e ntration Changes Luring Eutectic Solidifica-
tion," Third Space Processing Symposium: Skylab Reaulta, Vol. 2, 
M-74-S, J une 1974 , pp. 953-963. 
8oettinger, W • .1., Chriell, S. R., Biancaniello, F. S •• and 
Cordes, H. R., " Solutal Convec tion Induced MacrosegregaUon and 
the Dendri.te t o r.ompos ite TranRition in Off-Eutectic Alloys," 
Met. Trans. A, 12A, 321-327 (1981). 
24 
Sl)ettinger, W. J., Cahn, J. W., lliriell, S. Il., and Hanning, J., 
"Application of Solidificatio n Theory to Rapid Solidification 
Processing," Seltli-Annual Technical ~port (Aprll 1-5epte.ber 30, 
197 9), Iktober 1979, 19 pgs. 
Bonnell, D. W., Treverto n, J. A., Valerga, A. J., and 
Margrave, .J. L., "The Emisslv1ties of Liquid Metals at Their 
Fusion Temperature s ," NASA CR-13352 1, August 1971. 
/loucgeois, S. V. and fut ~·, J. ':>., "Convection Senaitivlty and 
Thermal Analyses for IlldilJll dl.d Ind !tn-Lead Mixing Expertaent 
(74-18), Lockheed, NAS8-316 7 1, May li7f: 
Br as hl!ars, M. K. and Rob e rt so n, S. J., " Nr :'carch Study on 
~terials ?roces !'; ing in Space Experimpnt ~! 512, " Final Report, 
NAS8 - 28729, De c ember 1973, 140 pg s . 
fir a ski, 1.>. N., Adair, H. L., and Kobiak, E., "Radioisotope 
Tracer Stooies in the NASA Skylab Exothernic Brazin, [xperlllent 
MS22," NASA CR-129 035, September 1974. 
Chang, M. R. W., " Sludlt!s 011 Cuprou~ Chlorlde Q)ntalning a 
Dispersed Seco nd Phase ot AllJllina Particles, " Masters 1bel1s, 
Ari7.0na State University, December 1978. 
Chang, M. R. W., Sha hi, K., and Wagner, J. B., "The Influence 0 f 
a Dispers~d Se co nd Phase o f [oni c Conduction in Solid State 
Elec trolytes," 17th Aerospace Sciences Meeting, New Orleans, LA, 
J .-tnuary 1 5'-17, 1979, AIM Paper 
Chang, M. R. W., Shah!, K., Pack, S., Clnd Wagnt!r, J. B., "Elec-
trt a 1 Conduc t1.vity of the Solid Electrolyte Systell CuCl(Al203) ' " 
Elec troc heml c a L SocL ty I ~ ting, Boston, MA, Hay 1979, Abstract 
No. 367. 
Choud hary, M. and Szekely, J., "The Ef feet of Telllperature 
Uependent Electric al Conductivit y o n f1.ow and Te.perature Ff.eld s 
in Slag s in ESI{ Systems, " submitted to Met. Trans., 1981. 
Coriell, S . R., "Lat e ral Solute Segregation During 
Unidirec tional Solidification of a Binary Alloy with 8 Curved 
Solid-Uquid Interfac e ," J. Crysc. Growth 46,479-482 (April 
1979). --
Das, D. and Kumc.r, K., "New Technologies for Fabricating 
Improved Sm-Co Magnets," Proceedings of the Th1rd International 
Workshop on Re-Co Magnets and Their Applications, University of 
California, San Diego, 1978. 
I>eSlDet, D. J., "£llipsometrlc Measurements of Epitaxial GaAs 
Layers o n a GaAs Substrate," NAS8-29494, April 1973. 
2 5 
Donaghey, L. F. and Tiller, W. A., "On the Diffusion of Solute 
Uurt.lg the Eutectold And Eutectic Transformationa, Part I," 
Mat. Sci. Engr.,~, (1968). 
Oouglas, F. C. and Galasso, S. F., " Eutectic Solidification," 
Third Space Processing Symposium, Vol . II, H-74-5, June 1974, 
pp. 939-953. 
DubeL, P. M. and Wagner, ,J. B., "Electrl<:al Conductivity 
St ud ies or. Undo ped Cadmi un Do ped and SuI fur Doped CuBr and on 
Cu8r Containing A120) Particles," Abstract No. 135, 
Electrochemical Soci e ty Heeting, Los Angeles, CA, October 
14-19, 1979. 
~abiniak, T. J., " Investigation of Zero Gravity Effects on 
lilterial Properties," Final Report, NASA CR-I02874, April 1970, 
61 pg s. 
Frazier, D. 0., "Solidifi.cation Phenomena," pre£ented at TMS-
AIME Annual Fall t-\!etinis, Louisville, KY, October 12-13, 1981. 
Frost, R. T., "Weig htlesG, Contair.crLess Helting and Solidifi-
cation of Potential New Met.ql and Ceramic Prod'lCts," Space 
Processing and M~ .. ~facturing Meeting, HE-69-I, October 1969, 
20 pgs. 
Frost, R. T., " Techniques and Examples of Zero-G Helting 
Sol id tficat ion Processes," Unique ~nufacturing Processes in 
Space Enviro nment, ME-70-I, April 1970, p. 12. 
Gelles, S. H., "Immiscible Materials and Alloys," Third Space 
Processing Symposium: Skylab Results, H-74-5, Vol. II, June 
1974, pp. 1003"1031. 
GelleR, S. H., "Microg:,' av ity St: ud ies in the Liquid Phase 
Immiscible System Alun J,num-Indiun," 15th Aerospace Sciences 
Meeting, Los Angf'le s . CA, January 24-26 977, AIAA Paper 
77-122. 
Gelles, S. H., ~hat, B. N., and Laub, R. J., "Phase Separation 
in Transparent Liquid-Liquid Miscibility Gap S~'stems," presented 
at \-Iorkshop on NASA Fluids Experiment System (rES), UAH, 
Hur.tsville, AL, July 11-12, 1979. 
(;elles, S. H., Collings, E. W., Abbott, W. H •• 'ind Maringer, R., 
"Analytical Study of Space Processing of 11IIIIlisc1ble Materials 
for Superconduc tors and Elec trical Contacts," NASA CR-150156, 
Final Report, January 1977. 
Gelles, S. H. and Malik, K. K., "Process Development for 
Producing Fine-Grain Castings 1n Space," Battelle, NAS8-29626, 
Final Report, April 1975, 59 pgs. 
26 
Gelle;, S. H. and Marklol(Hth, A. J., " AgglolDerc1tion 1n 
Immisc 1 bl e Liquid s," SPAR V Final Report, NASA TM-7R275, August 
1980. 
Gelles, S. H., and Markworth, A. J ., "SPAR II, Expe riment 
74-'30: Agg1omer::ition in Immiscible Liquids , " Final Repvrt, NASA 
TM-7S!25, No vember 1975. 
Gelles , S. H. and Marklo.\Hth, A. J., "Miccogr~vity Studies in 
the Liquid-Phase Immisci ble System: Altmlinum-IndiUIII," AIAA 
Jou!:.na~~, 43 1-438 (Ma y 1978). 
Gelle .. , S. H., MarkloOrth, A. J . , Oldfield, W., and Duga, J ., 
"inves tigati o n of Immiscible Sys t ems an.:! Pot en tial Applications, 
NASS-29748, Final Report, April 1975,111 pgs. 
Glic ksman, M. E., "Capillary Phenomena During Solidification," 
J. Crysr. Growt.!:., 42, 347-356 (1977). 
Glick~ an, M. E., " Conv ec tive Heat Transfer Durin~ Dendritic 
Solidification," 16th Aerospace Sciences Meeti ~!.8.' Huntsville, 
AL. Ja;,ua ry 1978, AIAA Paper 78-220. 
Glicksman, M. E., "Gravit y-Induc e d Co nvec tion During Dendritic 
Soliclif ic C1t ion, " XXI COSPAR Plenary Meeting, Innsbruck, Austria, 
June J 978. 
Gl i ckb1nan, M. Eo, "influence of Spatial Orientation on the 
Kineti :- s of Convective-Diffusive Dendritic Growth, " Fourth 
Ameri c an Conferenc e on Crystal Growth, NBS, Wash!ngton, D.C., 
July IS, 1978. 
Gl icksman, M. E., "Transition from Diffusive to Convective 
Transport During Dendrit i c Solidific ation-A Basis for Future 
Exper im~ntation at Reduced Gravit y," 18th Aerospace Sciences 
Meeting , Pasadena, CA, January 14,1980. 
Glicksman, M. E. , "Convec tive Flow During Dendritic Growth," 
Fluids Experiments System \obrksoop (FES), HuntsvIlle, AL, July 
1979. 
Glicksman, M. E., "Gravitational Influence on Eutectic 
Solidification," presented at TMS-AIME Meeting, Louisville, KY, 
Oc t o ber 12-13, 1981. 
(; 1 icksman, M. E. ~ nd Huang, S. C., "Relationshlps of Microstruc-
ture <lnd Kinetics to Supercoolings and Cooling R.ate," in .Rapid 
Solidification Pro c essing, Principles and Technologies II, 
edited by R. Mehrabian, B. H. Kear, and M. Cohen, Claitor's 
Puh1is~ l ng Uivislo n, Bato n Rouge, LA, 1980. 
27 
G1 icksman, M. F.. and Huang, S. C., "Convection and Diffusion 
r.:ffec t sOur ing Dend r it ic Solid if ica t ion," 17 th Aerospace 
Sciences Meetins, New Orleans, LA, January 1979, AIM Paper 
79-0029. 
Glick&1Tlan, M. E. and Huan ll . S. C., "Convective Herat TRansfer 
During Dendritic Growth," in Convective Transport and 
In£tabi1ity Phenomena (ed. H. Oertel), 1981. 
GI. ici< sman, M. E. and Huang, S. C., "Translort Phenomena in 
Dendritic Growth Processes," Proceedings of the 87th AIChE 
Meeting, Speci a l Sympositnn o n "Transport Phenomena in Phase 
Change Processe s ," Bo ston , MA, August 1979. 
Gllckslllan, ~. E. and Huang, S. C., "Fundallentals of Dendritic 
Soli d ification, Part I - Steady State Tip Growth," Acta Ket • 
. 29, 701-71 5 (1981). 
Glicksm a n, ~1. E. and Huang , S. C., "Fundamentals of Dendritic 
Solidification, Part 1I - Development of Sidebranch Structure." 
Acta Met. 29, 71 7- 73 /. (1981). 
- ---
G lick~"tIlan. M. E. and Huan g , S . C., "Convective Heat Transfer 
Durin~ Dendrit i e Growth," Third Euro. Sym. on Mat. Sci. in 
~; pace, Grenobl e , rrance, April 1979, ESA SP-142, pp. 309-312. 
Gllcksman, M. E •• Singh, N. B • . and Chopra, M., "Influence of 
Diffusion a nd Convective Transport on Dendritic Growth in 
IH lute Alloys, " a, :cepted for publication in Proceedings of 
Materials ResC'arc h Sor.iety Meeting, Boston, MA, November 16-19, 
1981. 
Grugel, 1<.. N., wgrasso, To A., and Hella..,ell, A., "Directional 
Solidification of Alloys in Systems Containinf; a Liquid 
Miscibilit y Ga p," presented at TMS-AIME Annool Fall Meeting, 
Louisville, KY, Oc toher 12-13, 1981. 
Grugel, R. N., wgrrlsc;o, T. A., and Hellawell, A., "Directional 
Solidification of Alloys in Systems Co!ltaining a Liquid 
Mi.scibility Gap," a cceI-t e d for publication in Proceedingb of 
Ma.terials Rese a rch Society Meeting, fuston, MA, November 16-19, 
1981. 
Grugel, R. N. and Hellawe 1 ~, A., "Alloy Sol idification in 
Systems Containing a Liquid Miscibility Gap," Ket. Tran •• A 
g~ , 6 6 9-(; 8 1 ( Ap r 11 1 981 ) • 
Grl.lge], R. N., and Hellawell, .\ .. , "The Occurence of Aligned 
Microstructures in Directiona:'.ly Solidified Aluuinum-I!iaauth 
Alloys," Met. Trans., in press. 
2 8 
ORIGINAL 'A~~ IS 
Of POOR QUALITY 
1L:II1 :nr· l. K. • Ki r kl'd tr i ck , M. ~ .•• . 111.1 Kl'(~ l ' r , .J. L. , "1 :t: dl. -2 "d 
Cr .ll/it · I) r,, ' · ('''' ill )4 II I lI ol;nolg t-ll i zl'l1 I rp.ln i s. · ihl t~ :-\' · t .t1 .\ll uYR ," 
SP .l C t ' l' r ll Cl·ss in t' . . Ind '1.ll1 ufa( turin g , '11'. - ')- J , II<: t·d) f.." 1%9, 
~: I -H'HRE".- -- -----
Ihrd v . " ( . I n,1 !-· i n .· • . 1 •• "St lidil''> ,. j Li q 'l i. i '.\ r .II SI.! r. t l '; 
l' ~" i.· "Ilger Sp. ·.· t r · )sc· l) pv . .. '\ l·c· t:"rtl·,l fil l" I ' Llt'llil ' ltil ll i ll 
I>r )~ .>l' .r i ·l ).!.'i I ii 'l.l . - ri II ... l: l ·~. · . lr · 1; 'v\C· i. ' t ·· ~ I.c l' ti ljg , !}) st )11 , ~A , 
\ u v,·mh ... r I f) - I g . 1 91) I . 
I!d'i,· ~1t·v .· r . ~: • . \ ., I_' ~ \ " ) V , ( . \ '., 1. 1'· v . I. . I. ., "Sk.vl .th Exp~ l"im ent 
l' I ')l>h (j)pp~ r- ,\ Il'nin I~ll 1': ' ILt-',' t i f' . " 'Ilti rd SP;II ' \:' Pro c !:ss ill~~ 
Symr~~::~I::I~ . : , 1. I. '1- / :'- ') , JUIW 10~.-457-"h(L----
1I1 11'l) . S . (", 
P II • I) . I'll l' S i ..; • 
III1<1n )', . S . r: . 
(:C) nv , ' I ' t i , ) 11 I I I) 
l ,r ll wtli . I q~ l . 
-----
111<1 (, Ii , "sm. Il l , :1. 
Ik ,lt iri L i, ' Lrow t il , 
!-: .. .. Tit,· ill t 11I. ' l l, · \.· II f ~. I t lIr .! 1 
Sllh l'litt . ·d ~ .•. l o u r noll ()f ( n ' s t al 
Jui1n :''' Il , ,\ . ,\ ., .\Il.lt ttlllllh. ;I, R. f' ., ilo rd I ' V , R. I •• GlIpt ~ > S . P., 
dnd V.ltll\.- . I{ . <; ., " lic e' Soil idil iC'rlt i e,n ulld~r :t: ,·ro-; .ravity C .. olcii-
l Lllll S \)f IHII.1r Y ,\11 0"», 0;; I':x laihiting Solid Sta t e lmmis"ihility ," 
\ASA CR-! '14l()2 , F in ell Repo rt, (Jc t n h e r 1 975. 
Jul lll'i"!l . P. C • • "1J(: " t ' ! ')I'Jn,:nr 'll Tec hn i'lu,'S fo r Pr ' ''' t:'ssi ng 
~pt.11-r-1PtaL (}.( i d .! SV'i t. l'rn s . " :'Jt\SA C: ( -1 ,) ') 120 , Filla! HI-- po rt, 
(l(' t .. he[ 197 0 , ]2 pg'i . 
J'l llflst) n, P. C . ;lnJ P,· t. ' r s . ":. T •• "M">l ') ;(,'se. lrch Stlloly 1\11 
~1 1teria L s Pr l)!" ' 'i 'iill i '. ill SPrl c c' - :; phe r e F, . rr~ill g , " ~,\ ;';R-2K721 . 
l-irl :li K '~p'lrl , IJec p;nhr 1973 . 
J0 1.IISl . • il , M. II • . llld l:riller , C. S •• "Thl' j) ir ec ' t ()bse r va ti on o f 
Sn LiJificrltit)1l .1S J Fu n: tiu n of r.ra vit y I.evels , " SPAF. 1 Final 
Keport , :\i\S,\ r~-X-') !1 ') 0 , i)ecem hf:! r 1 976 . 
I' JilIIS l Orl , ~1 . II • . Jlh] Cr i ll e r, C. S., "Thl: :) ir" ..: t ()lJs~ rv ·ttiun of 
";rllidific :Hio ll .IS I 1"Jnct i nll of ' ; r :l v it y Ip\· !: I," r1ct. }Jans. ~~ , 
77 ( J;Jlllldr y I lJ77) . 
J(JIIII~;t " t1 , :-1. " .llld C ri lll' r, I ~ . S., . " n ll' Il ir ect (Jh· .I· rvation o t 
;J<.'nJ riL.· l{l-m, ' l ti'l ); . llld \L\ " rc,seg rl~g tt i-; il ill C\-it illg , " S!_~~~ 
':..i n.l ~':r:.~ , r;t\s,\ T~I -n~n ') , '\Ugl lst 19:-'. :l . 
J·) hnston. M. H. ,IIlJ Gri lle r , C . S., " Comp,s itional V:l ri.ltio,s in 
th\.' IJ ndL' r . ·o,) ! -d Pb-Sn ":lI ll ~c tic So Li dif i ('d <..It V.niflus Acce l e ra-
lion I.evds . " Sc rip ta ~let. l , 253 - 25 5 (1977). 
Jo hnston, M. H. a nd CAoi en, R. B., "Study of Optical Techniques 
for the Observation o f Gravity Rel a ted Fluid Flow Ourina 
Sol1dtftcation ," J. El ec trochem. Soc. 127, 138C (1980). 
Johnst.on, K. H., Griner, C. S., Parr, R. A., and RobertllOn, R., 
"The Direct Obse r va ti fl n of Unidirectional Solidification .s a 
Function of Gr a v ity Levf'l , " J . Cryst. Growth 50,831-838 (1980). 
Jo hn s t o n, M. H. and P, r r , K. A., "Directional Solidification of 
Aligned fotlno t ec tic a nd Hy penno notectic Materials," Proceedin,s 
of Conference~In-Situ Composites III, Boston, MA. 
Jo hnaton, M. H. a nd Parr, R. A" "The Ef fec t of a Low Gravity 
Enviror.m ent on Poro s it y Fo rmatio n," presented at DIS-AIM! Annual 
Fall Mee ting , Lo u i svill e , KY, Oc t ober 12-13, 1981. 
John s t o n, M. H. a nd Pa rr, R. A., "Low-{;ravity Solidification 
Struc tures in t he Sn-1 5wt %Pb and Sn-3wt%Bi Alloys," presented 
at '11terial s Resea r ch Socie ty Meeting, Boston, MA, Nov .. ber 
1 b -1 9, I 98 I. 
Ka tL a mi s , T. Z., " Investigatio n of Solidification in Zero 
Gravity Enviro nment: M5 53 Evaluation of Skylab Specimens ," 
NAS8-2 87 34, Dec embe r 1973, 4) pgs. 
Kaukl e r, W. F. S., "A Quantitativ e Study of Factors Influencing 
Lam ellar Eut ec t i c t-k:>r pho l og y During Solidification," NASA n1-
R24,)I, ~Juvember 1981, 202 pgs. 
Kawad a , T., " Pr Epa r ;l tion of Si l ic o n Carbide Whisker Reinforced 
Sil ver Compo site Ma te r ia l s in a Weightless Environment, Skylab 
Ex per tmen t M56 1," Third Space Processing Symposium: Skylab 
Re sults, Vol. I , J une 1974, M-74-5, pp. 203-233. 
Kaye, S. a nd Ra a t, J ., " Low-{;ravity Dispersion of Solids in 
Liquid Metals ," Third S pace Procensing SymposIum: Sltylab 
Results, Jun e 197 4 , Vo l. II, M-74-5, pp. 857-885. 
Kidron, A., "Band i ng Due to Temperature Oscillations in t~e 
Undirectio nal S()~ idif ica tion of Eutectic Alloys," NASA CR-61391, 
1972. 
Kuriyama, M., Bo e tting e r, W. J., and Burdette, H. E., "Crystal 
Perfec tio n in Czochralski Grown Nickel Single Crystals," J. 
Cryst. Growth~, 287-3 00 (1978). -
Kuriyama, M., Boett i nger, W. J., and Burdette, H. E., "X-Ray 
Surface Re flec t ion a nd Transm ission Topography of Magnetic 
Domain Wall s in Czoc hralski Grown Nickel Single Crystals," J. 
Mat. Sci. !l., 353-3 57 (1977). -
Kuriyama, t-i. a nd Boettinger. W. J., "On the Angular Divergence 
of Outgoing Beams 1:1 Asynwnetric Diffraction Geometry," Acta 
Cryst. 32A, 511-51 2 (1976). 
30 
Kuriyama, M., Boetting e r, "-'. J., and Burdette, H. E., "X-Ray 
Topogra phic Observations of Magne Ut' Oomalns in Czochralski 
Gorwn Nickel Sing le Cry.; tal s In Anom ~ lous Tr ansmission 
Gevmetry," J. Appl. Phys. 1~ 7, 5064-5068 (1976). 
Kuri yama , M., Bl)ettil l~ e r, "-'. J ., a nd HUldette, H. E., "Crystal 
Imperfections .tnJ ~agnetic Domain Walls in Thi k Czochralski-
Grown Nicke l Sing l e Cr Y!l t!lJ s, " Adv. X-Ra y Analysis 20 , 245-257 
(1977). 
La cy , L. L. and Ang, r.. Y., "fot:>ntec ti c and ~yn t ec t1c Alloys, 
Experiment MA-044," Apo ll o -Soyuz Tes t Proj c t SUlllllary Science 
Report, Vol. [, NASA SP- 4 12, 1977, pp. 403 - 427. 
Lac y , L. L. an d Otto, G. H., "E lec trica l Re!:>,stivity of (;all1urn-
Bismuth Solidified i n Fr ee Fdll," AlAA Jo urnal.!l, 21 9-L20 
(February 197 5) . 
Lacy, L. L. a nd Otto , G. H., " Th e ~le trl c al Properties of Zero-
Gravity Processed lmmisc Ibles," 12 th Ae r ospace Sciences Meeting, 
Washington, D.C., FebC'ua r y 197 4 , AiM Paper 7t.-208. 
Lac y , L. L., \~ithe r ow, W. K., and Facemire, B. R., "Optical 
Studies ot a fot:>del Binary Misc ibility Gap Sy stem," presented at 
'lliS-AIME Annual Fall Meeting, Louisville, KY, October 12-13, 
1981. 
Lacy, L. L., Rathz, 1'. J., and Rob:nson, M. 13., "Containerless 
Undercooling and Solidification of Bulk Metastable Nb)Ge 
Alloys," pC'esented dt DiS-AIME Annual Fall Mee ting, l.ouisvUle, 
KY, Oc to b e r I 2 -1 3, I 98 1 • 
Lacy, L. L., Robin so n, M. B., and Rathz, T. J., " Containerless 
Superco o ling and So lidific ation in Drop Tubes," J. Cryst. 
Growth~, 47-6 0 (198 1). 
Lacy, L. L., \{at hz , T. J., and Robinso n, M. B., " Cnntainerless 
Undercooling and So lidification of Bulk Metastable Nh)Ge 
Alloys," s ubmitted to Journal of Applied Physics, 1981. 
LaC'son, D. J. , " Ze r o-{; Processing of Magne ts, Exp. MA-070," Final 
Re port. NASR-3057 7, Dec ember 1 q76. 
Larson, D • .1., "Effects of Gravity Reduction of Phase EquillbrVl 
Phase 2 - Binary Tloo-Phase Sol ids, " Grtunman Aero space, 
NAS8-28728, July 1976 . 
Larson, D. J., " Effects of Gravity Reduction of Phase Equilibria 
Part I - Unary and Binary lsostructural Solids," GrUIIIDan 
Aerospace, NAS8-28728, September 1975. 
3 I 
Larson, D. J., "Zero~ Processing of Magnets, Experiaent 
MA-070," Apo] lo-Soyuz Test Project SlRIIary Science Report, 
Vo 1. I., NASA S P-41 2, I 977. 
Larson, D. J., "Skylab MSS3 Sphere Fvrllling Experiment," Third 
Space Processing Symposium, M-74-S, Vol. I, June 1974, pp. 101-
11 5. 
Larson, D. J. : "Investigation o f Ground Baaed Simulation Skylab 
Samples - Final Report on Phase B," Gr UIIIIIan , NAS8-28728, Auaust 
1973. 
La rson, n. J. and Aubin, W., "Spec imen Analysis of Skylab H553 
Metals Melting and Solidification Experiment," presented at 
20th AAS Annual Meeting, USC, Los Angeles, CA, August 1974. 
LarSo1n, D. J. and Busc h, G., " Investigation of KC-135 Flight 
Samples Solidified in Nea r-Zero Gravity," NASA CR-124179, 
January 1973, 36 pgs. 
Larson. D. J., Li, Ci, Busch, G., "Specimen Analysis of Skylab 
~15S3 Metals Melting and Solidification Experi_ent," NASA 
CR-2872R, February 1974. 
Larson, D. J. and Pirich, R. G., "Influence of Gravity Driven 
Convection on the Directional Solidification of 8i/Mn8i 
Eutectic Composites," accepted for publication in Proceedings 
of Me terial. s Researc h Soc iety Meeting, 80 ston, HA, November 
I 6 - 1 9, 1 98 I • 
Li, C. H., "Segregation Ef f2 cts During Solidification in 
Weibhtless Mdts," NASA CR-1243S8, June 1973, 3SJ pgs. 
Li, C. H., "Normal Evaporation of Binary Alloys," NASA 
CR-12 /. 04 0 , November 1972, 2 9 pgs. 
Li, C. H., "Norn'al Fr eezing of Idelll Ternary Systems of the 
Pselldobina ry Typ.~," NASA CR-129934, November 1972,21 pg8. 
:-1arhorth, A. J., Gelles, S. H., and Oldfield, W., "Separation 
Kine tics of !mmiscible Liquids in a Low-Gravity EnviroOJllent," 
in Computer Simulation for Materials Applications (eds. R. J. 
Arsenalt, J. R. Becker, and J. A. Simmonjl), 1978. 
Masubuchi, K., "Integration of NASA-Sponsored Studies on 
Alumlnun Welding," NASA CR-20641, June 1972,321 pgs. 
McKannan, E. C., " Metallurgical Processing in Space," AlAA/AGU 
Conference on ScientHic Experiments of Skylab, Huntsville, AL, 
AIAA Paper 74-1239, NovE1tlber 1974. 
32 
~K.lnlld ll , E. C. ilnd l'Il,) rman, ~. M., "~,kyLjh M5 c)1 r'I~[ lis Meltin~ 
Expe rim t' nt," T~~ ...:"Y~~ Proces:; ing Syulpusillm:_Sky~b Results, 
Vo l. I, .I\ln,! 197 '., M- 7'.- 5 , pp . ~ ; 5-99 . 
:t :-ill ( t, I{. 1; ., .. S. I i J i fie it t ton ~: i fit' t ie ... , " ~ in d I k~ po rt , 
~, As~-1 r }')hl, SL'rt. 'rnh r lh , 197'), 13 p~::, • 
' I I I I . . 
I'r ,) (' e :;-> I I ,!, I r 
.. .., I Ll '. o I. i <p lid -S') I id 'i r.l !l !'. ir iun f u r Mdterials 
'I' • \ L , '. , \ " \ r }{ - , ) /, Q /, '\ 1 \ 'q I. 7 p g 'j • 
Miller, k . I • .!Illt ,10 111 1,., I " n, M. II ., "Tht!u r t' ti r al !\Sp· · tb I) f 
Und t! r c llol i ll g t\U (' I L',lti o l1 and I. r olJt h of ~le t .'\ l s in Space , " 15th 
Aero srd c e Sf'i e nees ~ll' ding , lns Ang e l .~ f', CA, .I,tnua ry 24 - 2h,-
1977 , A IJ\!\ -:;:1,;.r -f 7= i;;-!,-.-
'1iller, R. I . , I. i n ol . ' lrn.! VL! r, P. II. , and J o hn ";l')l l, ~1. H. , " 11 l.:! 
Int e r a c li o n o f nd~r ,) .) 1 ing and Gravit 1 tion ri <- Ids During 
So liditil' a t .' n n, " \) (' 2 KIlI I (,tin o t lhe Ameri c dn Phys lLal Soc iety , 
Dec ember I') ;' ') . 
~Iu:\k , D. P., Grl l' '';(;'Il.l' ll" r , N. M., and Ce lI e,. , S . H., "Unde r .: oo l -
ing of Mat e ri a l s During So lidi ficati o n i n Spa c e ," Battelle, 
NASF!-28749, final kf'p<>rt , April 197,). 
1't>nroe , R. E., "Ch a rrl c terization of MeLll!'> Melting Discs Skylab 
[xpe rim e nt 1'1 51 1," ti'ltlt' llf' , !,;AS8-2 87L5 , Final Report, December 
1973. 
M nroe , R. E. ~nd 1' .ltt ~I ' , H. L, "Cha r act ~ riza tion of Exother-
mic Brazin g Co mpon Ent" Sk y lab Expe rinent M'i 22 , " NAS8- 2872 5, 
Final Report, De ceill be r 1973. 
Mukh e r j~e , ,I. I. ., C'II) t .I, K. P., and I.i , r. ., "Evapu ration 
S(og r ega t ion in }-IO % \i , 2() ~ Cr ilnd bO t F. ' , 4!J ~~ ~i Alloys, " NASA 
CJ{-I 2')993 , (Jc t uhl' r 197 } , I S pg s . 
~ll1khe r je\.! , . l . L., (;lIp t .1 , K. P., Ct nd Li, C,) "Purificatio,l 
Kin t:' t i (' s l)f He r y l l ilUlI Dur ing V AC lIllITI I ndurt i or) ~le lting," NASA 
CR- I21 94h , Octnh e r 14 72 , 22 pgs . 
~~air , M., I))ddi , K., 1' '1 , T . W., Wil c ox , W. 1<., Ra v1 shanka r, P., 
and Larsnn , D, J ., "Re"pollse of MnB i-Bi Euter ~ ic to Freezing 
R.'lt e Ql anges," ac ce pt ~d fo r publkatinn h Pr oc eed ings of 
~1re r i:'l1 s l{(~ -.; e "r(' h S.l<' i , ty Me l-- ting , itl stn n , Hi" ~J ()Vember 16-19, 
19K I . 
Nishio ka , G. M., L'l l' y , L. L., and Fa c t:' ,ll ir e , 13 . 1<., " The Gi bbs 
Surfac e Ex ce <.;s in Kin : lrY ~iscibility Gap Systems, " J. Colloid 6. 
Int e rface S c i . 8 0 , 197 -20 7 (March 1981). 
33 
NI s l,iok:l, C. '1., Ll( ' '1, L. I., and Fdcemire, R. R., "The Gibbs 
SlIrf.trf' ~:){ce'. " ill Hinary Mlsc lhlllt y Gap Systems," J. Co.!.l_oid _~ 
I n t I' r far f' S (' i. K ( " I 9 7 - 2 () 7 ( M:I r ' h I ' I~ I ) • 
1)'II.1r ;I, S. and Ttlll!r, "". 1\., "Oil tIle Mo:chailisills 01 Crysta 
'1111tiplicati f}!l ililring S,) ltdif i ca tinn In the Presence of Fluid 
thtio ll," Trilns . • __ . le ~~~o,=-"- _<:( AIME, 239 , 497 (A~rll 1967). 
Ott" , r. . H., "I..n\~ GrLlvi t y Processlng of Supercolldu~ting 
Cu mpound s " Nl\S8-)]7f.H, Flnal Report, November 1'J76. 
Ott,) , (;. H., "') tudi.- ~ I)n :rnmisc: ibl t' 1\1 la ys ," NAS8-278U9, Final 
Report, .1"nll;lr / 197f- . 
Utt<l, r;. II. ,'111< 1 i .. I (, \' , L . L., "Obbervd tlon o f the Liquid/Solid 
lnterfa .·p in I.O IN (; r c vit y Mt:!ltlng," AiAA/AGU Conference on 
Scientific Experiments of Skylab, Huntsville, AL, AIAA Paper 
74-1243, Novembe r I,' - I 9 7() . 
Otu>, (' . H. a ne! l.:l r.y , L. L., "The Electrical Properties of 
Lolo'-(; Proce ssed Immi s e i hI e Allo ys ," Third Space Processing 
':±ympo ~~um: -.:C;kyJ~~_~!S u J u,. , Vol. IT, June 1974, ~-74-5, p. 13/. 
Pa pazi fl n, J. ~1. Inri Larsu n, I). J ., "Research on Metal Solidiii-
L'atiu n ill /.I-' r .. - (; St :lt e ," ~AS8-286n/~, Final Report, July 1975. 
(J.q rr, J{. :\ . ,Inri .J0 1mston, M. H •• "G r o wth Parameters for Alignej 
' 1h: rost ru.~ t'lrl'S tn Iltrectlo nall y Sol idified AlllDinlE-Bismuth 
tb not E'(' t ic ," Me~~t~-:ns~ 9A, IHL 5 (December 1978). 
l'ilSS 'lgl LI, E., "The Metallurgy Experiments on ASTP," Second 
I·: uro. Sym. on Mat. ~· c l. in_~pace, Frascati, Italy, April 1976, 
~:SA S 1' -114 , - ----- . 
P.lttec, H. [ . rtnd ~un r ll (' , R. E., "Materials Processing in Space 
~1512 Sky l ab SJmpl es - Sky l i'lb M')52 Sampl es - Study Report," 
'~ 'ltt('ll(', NASR-287:' "., Jul v 1973. 
1';lnen, .I . W., "Ma t erial s Proce ssing in Space," J. Vac. Sci. 
Te (: hn u l. 1-'1. I Dl9-12 91 (i--lovembe r-D (" pmber 1977). 
I'I?r <' pez kl), J . H., "So I uJ i f ica tion 0 f Highly Undercooled Liquid 
Meul <; ,'lnd Alloys," 17th ,',erospace Sciences Meeting, New 
Orl eans , L\, .1:1nua r y 1979, AIM Paper 79-0030. 
Perepe':!( t) , . J. 11., "St) ildH ication of Highly Undercooled Liquid 
iAptals a nd Al1.u vs ," ~~h~rd Ellro. Sym. on Mat. Sci. in Space, 
Grenoble, Fr 1111'1 ' , April 1979, ESA SP-142. 
I'e repezko . J . H., GaJ.aup, C., and Cooper, K., "Solidification of 
Undercou I ed 1'1.) 110 t e c t .. , Alloys," ac ce pted for publ ication in 
Proceedings of ~1ateri. als Research Society Me<!ting, Boston, MA, 
'Jo v em be r I 6 - 1 9, I 981 • 
34 
Per t' pt'lko , .1 . t . <l 11<.l .; I1 ,lUP, C., "U nJ~'rl')ol in \ ~ o f p' i ~ a 
All o y,;," prl ·-; .'n t t' r! It 1'1 S-AlME ,\ '111 U;Jl 1'1 11 ~e l .t ir., ... . l~lIdsv1l1e, 
KY, l)c t ll hpr 1 2-1 3 . Illil. 
Pirich, K. r. . , "Ch :I:· oI( ' l ,· rlza tl n " f E.f l(>c to; lOt l'iclile Fr o nt 
So l !d!fi c It id n ,lnd 'it 'd t Tr".1tml' n t ull ~ .l~npti l' f' r ') lw rt i es o f 
Hi/~Hi CO r1po<;i rp s , " ~~.~ Trans. ,~~ ~G-lb . I llh'l (:ep te'1lber 
198 0 ) . 
Piri c h. K. (,., "(; r dvitdti'lnal l y i nd 'hl.'d C)ll l'I ti nil IJlIrjIl~ 
Dirp( ti lln :11 Snliditic l t~o n of Off-ElIu,·ti. ~ll-fli ,\ll viS , ' 
a c " e p t .. d t I) r p II b 1 j , ' :ll i • ) n i .1 Pro' .> t' d i il,'S • If 'Id t. ' r j • \ i <; ~. '" a r ' h 
SI) i e t y ~ll'l' t in '. ~ 1-; t C)Il , ~\A . ~ ')Vemb \'r 1') -19 , i ') I. 
Piri c h, k . C., "The r. tl ee ts of Conv-, ti .)11 Du ri l l~ Uir l'c ti o nal 
So l idlfi Cd ti on .)f r.l l l t'" tic B1 /Mn Bi, " -; llbmitt i:d t o Journal of 
Cryst a l C r o wth, 1%1 . 
Piri c h, K. l; ., l..Jrsd Il, I) . J ., il nd Ru,; c h, C., " C r lJuIH1-R,! , ,~'d SPAR 
.lnd STS Studi es of Pl.l lle-Fr.ln t So l idiflc' .lti on , H" il t Tr al l ., ier 
and the >la h net ( (' Pr ,)pt' rties of IH / :--1nBi Co mpo s !t 2 s, " 18tl'> 
Ae r os pact' Sc i t'nc(>s ~ld'ti nr. Pa sadena , CA , .Ja nlld r y 198 0 .-
I'irich, R. G., ~u s( ' h, (,., a nd Larso n, I) • .1 ., " ll1P IH-~nHi 
Elltec tic Reg i o n Ilt th", 3 i-:1II Phase IJid g r a m," ~let. Trans. llA, 
I Q'3 (J a n ua r y I 98 ()) • 
Piri c h, R. r.., Lar-;" n , IJ . J., Jr ., and Ruser , C., "Magnetic and 
Metallurgi ' al Prope r t i c s o f Dir ec tiu nally So lidifi e d Eutectic 
~i/~Bi C-ompc s it l'-;: lr.e Effec t s of "p ar Ze ro Cr o1v ity and 
Ann ea ling," 24 th An n ua l Confe r e nce o n :1agnetism and Ma gnEtic 
Material s , P'lpc r 7n-'3 , ~ovember 17, 197R, C l evell ~d, 0 11 . 
Piri c h, R. (;., L.lr <;I, n, D. I., and Hli sc h, C., "I!i)'h K.lt e 
I) i r ee t i f) n So 1 i d if i ,' of t i (, Jl I)' ~ IH / Bi ~1:1 g n(' t j,- ( ~ j rrt PI> S i ~ ... " ," 
r.on f .... r t' fl ce 'I ll I n - Sitll r':') ,nlXJsit"o, -II I , P t p~' r I C2 , :; () v e'n h (~ r 1978, 
Ho ston, M·\. 
Piric h, R. G., La r s .)n, D. J ., ol nd ~u sr h, I. ., 'Studies o f ('lane 
Frunt Solidifica ti oll dnd dagn e ti c Pro pert i es l) f Hi / MnBi," AIAA 
J ou rn a l )9 , ,)HQ (1981) . 
- ---- -
Po ll ock , .1 . T. A. ;l'l d ~J~l d, F. , " [)ir ,·c li . .... l! So lidifi r: atio n of 
~1ul t i co mpont.' ;lt S(\ [l~'r cIl Ild IKt in g Syst Crrts Ulldt>r Z>-! ro-l'; 
r' >lld iti l) n s , " Spa c~l' ruce ss!ng aild M.1nufa c tllrj_~~eetin8' 
Oc t o b e r I 96 9, I I p~ -; . 
Pond , R. fl., "Solidi f i c oltlOtl of Pb-S b I ~ut (!c ti c , " Si-' A!J I Final 
Repo rt, ~ASA n1- X- '345k , December 191h. 
Poorman, R. :1., "Skvl d h M551 Metals Meltillg Expt'rlmellt," NASA 
n1-X-6496Q , ~lay 197 '), 2#) pgs. 
" 5 
f'o t. tr d , {' . , ": ~J lt , till" , lti"l1 II! It v l'~nnor \o tectt .... AI-In Alloys 
U.1der :'-1i.'r ' ),I,r.ll/itv , " d C'C l' pled j' ) 1" puo licatio n in Proceeding. of 
'iat e rLII ,> Re s" lr ,' " X> e- I. ,ty \(>Ptin g , finst o n, MA, November 16-19, 
19R I. 
Krltfll' . I. I., " Th. , '\i lld j,- :J{ illll q f Digital Techniques to the 
t\n ,tl y -;i <; " f 'lo ' llll llq>i r ,tl ~: x rf-' rlments," NASA TM-X-7337, Febrwlr y 
1 Y i / , 4 7 pg'; . 
Ralil z , 'I . J., " Supf' r (' \\nd llc til1 g Measure~ents of Nb-Ge Alloys 
Us ing Sus(' eptib ilit y T('c hnl'lue<;," MS Thesis, University of 
Al .lh am<l in 11t1'1t<;v!ll (', 1980. 
~ i'lv is hdrl " dr , I' . ~ . , Wil e- ox , 'W . 1< ., and I..arspn, D. J., "The 
7-1l c rost r 'I\ ' tur , "f M :1Bi/~i Euler ti c Alloys," Acta Met. 28, 1581 
( 1 9R O) . 
Rit ym o nd, I, . ; 1 nct ,\Jl) ~ , C. Y., " Ca stl nr, lH s per s ion S~ reng thened 
C .. . nposit ("s .1I Z'2r o , ;r rtvitv , r.xperiment 74-34," SPAR 1 Final 
Rep(?!.~ , N;\ S,<\ r~- X -34'IH , \ug ust 1976. 
l<E' gt.' r, I . L., "I':,.; p,-'rim el lt De ve loJlllent o f Proces c;es to Produce 
HC) lnugeni z(-, d 1\1 I llY'" '1 1' Im ;ni s ible Metals - Phase III," TRW, 
Nt\;,8-2 7(JR ,,> , <,. .. Pl E' lnh .... r 1 <172 . 
Rl' g p r, I . I .• , " '1'1 ' -;[ .Ind !': val I;) ti o" n f Apollo 14 Composite 
(:rlstill Y, j)elnllll ', tr [l ti o n Spf'(' imens 6 , 9, and 1 2 , Phase 1," TRW, 
NASH-27 ( H~, 'j , ' .e ptpmh.>r 197 1, 9 0 pg s . 
Ht-'ger, .1. L., "Study un Proces sing Imfllf ,>c1ble Materials 1n Ze~' o 
(; r :lv lty," NA ::' H-L~2h 7 , Fini'll 'e ro rt, \97 5. 
I{pg ' r, I. L •. " r1'»)7 Immisc ible All oy Compositions," Third Space 
Processing S y mposium: Skylab Result s , M-7 4 -5, Vol. I, June 
T9"j4-: r;r.~113-1 S9. - ----- - - .-
I< e ge r, .1. L., Kirk lvlt ric' k , M. I,:., a lII: HniilmeI, R. L., "Reduced 
Gravity P ro " ' ~';<; in g ,)f Hllm up,en i zeci Immiscible Metal Alloys," 
Spa c e Processi~ and Ma n uf ac turing in Space, October 1969, 
p-p:J'R"f=·19 4. -- .- - - .---.. - - - -------
Keg f' r, I. I. . 'Ind Ydt e s , 1. C. , "Preparation and Metallurgical 
Properti e s t ) f Lo w (;r aviLy Processed Immiscible Miter1a15," 12th 
Aerospace Sciences Mee ting, Wa shing t o n, D.C., AIAA Paper 
74-207 , ,Janlldry 197 4 , 11 pg<; . 
Rohinson, :-1 . II., "i{;)lliative an d Ga R Cooling of Falling Molten 
Drops ," N,\ S .. \ 'll1-78 1t1lJ , ,\ugust 1978, 34 pgs. 
/{I.binso n, M. B., "l nd e r c ooling Measurement tn a Low-Gravity 
Con tain e rl css Envir"nment," MS Thesis, Univer3ityof Alabama In 
lIu n t s vii I ;:> , 1 9R 1 • 
)6 
S 1.ll'Ier. K. I • .Illti (:n ri e ll. ~ . I: •• I, rolv i tlt i ' " .l l l · - ln d uced 
G ) IlV , 'c ti1l1 1 \)" ,. jI 1l· 1·,l l .ti r,· (' t1o lla1 S· ,I i.1.'i . 111"1\ . " ,1 "" " Ilt('(f at 
TMS-'\r~ .. : Ann\~11 ~ I I I ' \, · , · tin~ , : .olll '> vill.· . KY . I ~' t , bel 1 2- 13, 
19R I. 
~ - I"t·tt· r. Ie I. 11111 ,. ,fi ,'II . S. K •• "1 . , 11' , ' i. · I". ! 1'1!, -r ldclal 
I Il ,>rabili li.'" il" ri- l,' " . .! iditi c t li n . , "11 ','1 ', lt l I I , · 
(,,, n t t 111 i '1 h r I I" 'l I : • It . ' , ' p l ed f .) r p II t- I 1 " ,\ t i l 11 ' • i r " . ·t ·, !l n g S 0 f 
~ll! t' ri . t Is R.· '- t II .,. 1.· t y Mep tl l1 )' , Ho ' ''' ' ()Il . " ,\ . \ ' IVL·m h.-r 16-19 , 
I <) .~ I • 
s (' i ",,' t p r. I{ • I • I I I (. I I " k ,m d n, ~, • I .. ' ) 1 I d 11 I i I If I .:. K i n , . t j r an d 
~\)rphd I (lg i (',tI "tull l l · ... I.,i ng ~ll)d . ) 1 S : ~I. · · ~ <.; . " ii , ~l)d(> IiIl g o f 
C;l s ting ;l nd \. t·I_ '~I_ I2. \ 1'1', 1,: . ss e s (~· d . Ibr d ~1 I) . I\r " I )' ;lIld 
iJ ir ta n Ap I i ,1n ) . Til. ·· ~ ;- t .lllurg i \.) 1 SOI'i " IV " I ,\l' i ~: . :~n w y., rk. 
I 'J I . 
C; kt· rk a . R. I: . Ill' ! 1:l ri,· II. , S. R •• " rill' K., l< I f (n nvl'1 ti r. 'l o n 
Sn illt f' S(>g r eg It i llil !>I. r ing All oy S ,I:d i I it' l 1 \ 1 1 11 ~'i ( ' \J ~' r . tv1t :, , " 
p r, ' -;j'ntpd.lt "1"': . -\1 '·'1' '\l) nI1<11 1- ;111 ~"' t· tl'l~' . I( ," i " ' ilil' , 1",' , 
0. ' t I) b e r 1 _ - I 1 . I IJ ,", 1 • 
ShJh i, K. and ..... l l"'.· r. I. B., "[I e tri cal Clln, i ll , ti v it y ,) 1 Sol ie! 
.\,~ I Co nt '\ i n i n).; d Ili " i', - r" i u n o f Subrn it · r ' i\ ~;i)'( - ,\I " () 'j, . 
·\hst r <lc t ~l . hY , r: l e .· trochemic a l S(w i tt ,: \ ;j ·,! ting , f) >;to n, MA, 
: 1.1 y 6 -1 I. 1 9 7 9 . 
Sh ,lhi . K. a nd l..'.lg :It::-r , 1. B •• "lon il" Co nduc tivit y dnd The rm ') -
l' lpc tri c PO ..... t:' r <)f Pll r, ' ..lnd Alu,lina-Displ'rsl'd :\ ): 1. " Ab st rrl c t No . 
114 , l::I ec troche rl i ('ill ')')c il-ty Meeting . \J)s ,\n),.I' : "s , C,\ , Oc tober 
14- 1,) . 19 7 9. 
. :<.o l l) ..... ski H. t" J .', 1 (. 1 ickRman, M. I'~ • " 1; r ;1 '. i r , r , ., , ' , ' . . , 
l'1 f lll t'n,'c 1)( 1':11l • i I ~ '" . 1 i d if I C ;1 t i 0 11 , " ! I r \ , ..... , . 1 ,1 ; I :" : ~; .. \ I '1 F-
.\ I 1111. 1 1 Fri I 1 "'1. · t't I ' .f Ili i ·.;y ill C' . 1(') • 
t.; \. i 11 b .... r !:; • I.. I " r " • ~ . • , La c v • 
" Pr ')d ur ti OI1 ,t! t) 11 ' / \ '~ . ,rp hous Prl77 . S 
r;) llti '1UOU ' Low -C r , ,' il ,. I nviropm e nt . " 
I \ 7 ( Ff' b r I k1 1' , ' I Lj .; 1 . 
I( 1 , , " • . r ' -) '. ~ ... I . 
• .. I .j ),' : I " c." , " , J • • 
l I j, . Cr ill ) i 'l 
'\ r:r~~~12 \' <';~ I " I t . '38 , 
S lt 'IJ r er , 1,..' . I I. \'l l 1 
Ap., I 1 a ) I, (:0 n I' , '. i t · · 
I ' i • ~ ., "P r t:' 1).1 r J t i "11 . 1 j\ (\ I·. v ; 1 I 11.1 t i . 11 U f 
' >I \ , · ri mp nt ~· . " \ .\S:\ ('R - ·, I 3I, c' , ,\11\'11<; 1197 1. 
~. f 4' I ) r f'lo r) \.0.' . It . .1 11 1 j " ~, ., t·S r . t l ~ ' 'I P ' ·( }I · t )\., i '1 ~ · I )' :i \ ,..,rv)s it e 
S lt " l lr. ~ r, ~ . i l . I I)f l ', '.\ , ,,1 , (; . 
\;< ' n ')r . I I1( - <; - rill .11 ; .. fI " r l 1) 0 
.. c: f) , 
B. . "1." vJ -I, ': " I" I i I " II t., f I) r :'k ta I 
t h (: Pr"r'lI-t ri') ll . 111· 1 I:v .llu;t tio n of 
NAS~ - ~R · )c) t) , '1ar . · 11 )Q 7" .? I p~s . 
37 
T .. d<,.--.hdShi, S., "Prep.lration uf Silicon Whb-ker Reinforced Silver 
Conlpc,site Matl·rl.ll ill .--. Wel~lttless Environlllent," 15th Aero.pace 
Sc!...-:..nc ,:s __ 1!,:~i_n~, Ll)s An~ f' l es , CA, J anuary 1977, AIAA Paper 
77-195. 
T;d< .. aha"ld, S ., " Pu-parati.on o f SiC Whisker-Reinforced Sllver 
Co mp,,<;it l' Mal..,;-i .ll o n Sk y1ah," AIM Journal~, 452-457 (Hay 
I <J7 R ) • 
Tak:.tl.'l:-.hi, s. ,Inll Ka \lad a , T., "Prer.iration)f Silicon Carbide 
Whi s ker' R£>int " r c ed SI :'vt ' r Co mposite Materi ,il In a Wetghtless 
":nvironmcnt - Sky! 1!1 Experiment ~ )61 ," Third Space Processing 
Symposium: Skylab Result s , Huntsville, AL, June \974, Vol. It 
~-7:'-), pp. 2n3-215. 
Tabhrlshi, " • . 111d Sukuki, T., "Preparation ()f Whisker 
Reinforc e d t-\!tal Compos ites a nd TIwir Properties," Co_po Hat. 
~~~ II C ~._ 2_, 21 - :'7 (1<J73). 
Th 'Jm pson , C. V. "inc1 Spaepen , F., '''nw Eff ~c t of Solute on the 
liomogt' lenllS r.r y st.11 Nucl e .l tiun Frequency in I1Ptallic Melts," 
pr escntt'd ,It ~te rials Rese ar c h Society Meeting, 8os"on, MAt 
N()v('m h .., r 16 19, 1981. 
Tohin, .1 . '1. ano 1(0s 'i()\oIsky, R., "Rese arch Study on MAterials 
Pr(),:e o.;c;in g ~~xpe riment MSI 2 , Fi nal Heport on M5Sl, M552, and 
..., 5')1 ," NAS8-2873 0 , lJec ember 1 <J72, 10 pgs. 
Tr .l han , J. F . Inei I..l cy , L. L., "Determinntion of Liquid Phase 
lanmis(· jhilit v in the Leaci-Zinc Sys tf'm," Mat. Sci. Engr.~, 
2 !I ') - 2 5 2 ( I 97 Il ) • 
!Jh lmalll l, D. K., "Contact dnd Coa le8cence of Viscous 8odies, 
Expe rim ent 711- » ) ," SPAR 111 Final Report, NASA n1-78137, Januarv 
I <J78. 
111'1 I man ! , I) . 1( ., I\uho urg, P. A., and Jo iner, B., "Mul tlphase 
IHspersi l )lls hy Cry'it'dll i7. .'ltion Process ing, " ~OSPAR XXI PlenarL 
Meetin&, Inn s l'I-.!c i<, AlIs'ria, Mi1y ~ 9-June 10, 191M. 
Vl'rhne'JL' n, J . D., 'loac k, M. A. and Bevolo, A. J., "Suppression 
,)f ~1ar)np,nni COl1 ve,: t liln with Oxide Films," accepted for publica-
t ion in Prof'tpd ing:.; ()f Materials Rese~rch Society Meeting, 
/Y)s to n, MA, :\ovemb(~r 10-19, 1981. 
We bst e r, I)., Cr ooks , I) . I)., and Vidoz, A. E., "The Effect of 
Oxide 'Hsp~rsions ')n the Recrystallization of Bery!lhll1," M':!t. 
!! a n s. ~ , :! ~ '4 i ( De,· ~m b e r I 97 3) • 
Williams, .1 . K., "M52 ":x u thermic Brazing," Third Space 
Processing Symposium, ~ -74 -S, Vol. I, June 1974, pp. 38-8S. 
38 
Wollcll . C •• f r o st . R. T ••• lnd Lord. A. L . "Preli.mllll1ry 
0bse rvations .. f Cryslalllzation o f l Rvtta~ed Tungsten." .I . 
C_rY8_~.5~ row~ .~..7 . IAI-!A) (1977). 
~,' \ 1 It. \ '., F r" s t, IC T.. PIn t o , N. P.. K.e i t h. G. H., ,j nd 
lAIrd , A. ~, ., " L' nU I.)Tm IHstr ihuti o n o f BeO Parti c l es 1n Rf> 
<;'1 5 1 ing Pro d u,ed in Rocket FrC'e Fall." Nature ~74. (.Ju l y 20 . 
1978 ) . 
WnllCh , (; •• Cr .lv. ", . L •• Fr os t. R. T., and Lord. A. "" "f:slimd-
t Ion o f Therm, dyn ami Prope rt i es f r o m So lidif iCdt 10n dlld ('.00 ] lng 
Cu rv es o f (,..ont.tlne rle ,;s Melts I n the Terrestrial En v lro nmf'n and 
I I Sp.lce," ~>i!.:. Te m!J~~ ~ , 24 1-2 ') 9 (l'J7!:i). 
I.o llc h. r;., Keith, '. H" e l il l.. " Contillne rles s Proc l' ssillg 0 1 
Ke rylliLrn, " ~ ~A\{ 11 H nd l _~po r t, NASA TM - :8125. NOv"'mher I I)~ . 
I (), !(' h , G •• R\lI,, (' ki, D • ./ •• Be se r. N •• il nd Okress. E •• " De vE-lop-
mt' l1t " t Cunli,;n e rl es ,- l'rlllt:'ss f u r Pr e paration o f TU:1IS"'lt'n with 
ImpTn ved Se Tvic ::1 1nract e risti c s, " NASA- 29879, Mar c h 1974. 
l'<lt"" , I. C . " t\!Ju !! u 14 Co mpo sit e 0lst lng Demonstrrttiu 'I , " 
~il l, d !< c port, Ni\~A CR-n lJf.9, August 20 ,1971. 
'l oi re ... . I. (: .• " r\pOli( 1 4 Co mpo site Cas ting Demonstr a tio n, " 
~ ASA TM - X-(,4h.l, ()ctn h(' r IQ71, 7f1 pg s . 
'{ t tt" ; , I. C . dnd Yn st. V. fl., "Resertrc h Ro c ket Tests RR - I (lildck 
~r" l1 t ',/e) i1:ld RK (Aprohee 17 0A): Inv e stigation o f tht:' St rl h1l 1t y 
l) r Bub hl .. ·" in PI;lin and Fibe r-Reinfo r c ed Metal Me1ted and 
c;.ll idl r .~.j i ll <I ~~(:ar - /. r o -{; Environment." ~ASA TM-X-64665 , 
()( , t 0 he r 197 :" . 
II r • • ' . ' ., "M5b tl ~l,t..I1 a nd Halide Eutcc tlc s," Third Spa ~ 
)_ro (' e<;.'_ i.n~~ _SYI~Posi.\~ . Vol . i. :1-74 - 5 , .June 19 74-;Pp . 469- 491. 
Yl le , 1\ . S •• A:ien, F. C •• "tnd Yu,.1. G., "Zero Gravity Gr o wt.h o f 
:-l rlF ~;;j( .. l r~ lI te (" tics in th~' NASA Skylab Prog ram." Fina L Report. 
',;\ , P'-! 3 lI 0 , .1 lnUilry 19 7b . 65 pg s . 
Y lP, A, ., C'-os sman . F. W •• Vtdnz. A. E •• dnd Jac obso ll, M. 1.. 
"Cont r () llt"ci ~li r us tructure of Al-CuAl 2 ~~uteclic Composites and 
Their Compressive Pr'o perties ," Trans. Met. Soc. of AlME 242, 
2t.41-24 rJ! (lJp ce rn be r lQ(8) . --
Yll • A. S . and Yu , .I . C •• " Solidific ation of NaCI-NaF EutE-c tl r 
i n Spilce , " AiAA/ASME Thermophysics and Heat Transfer Conferenc~, 
Rost o n. "1A, July 1';-17, 1974, AIAA Paper 74-646. 
YlI t> . A. S . and Yu, .I . G., "Halide Eutectic Growth," Third Spac_~ 
P r o 'essinQ, Sympo sium: Sk y lab Results, V')l. I, June 1. 974, 
:J P . !~69-4R9.----
39 
YIII.' . A. S. and VII, J. G., "Optfclil Properties of NaCI-NaF 
Eutec t les , " "'r 05~_~~<!.in8s of Conference on In-Situ Compo.ites. 
Iio, 1 t ll n 1 .. 111.1 ill)", NY, <;eptember 2-5, 1975. pp. 425-431. 
VIIP , A. 'i ., YII , B. K., .lnd Lee. J. Y. M •• "Halide Eutectic 
r. r o wt h i n Apol h -So yuz T'st Pro ject," Final Report. UCLA, 
(A, tobe r 197 5. 
40 
ORIGINAL PAGE IS 
OF POOR QUAUTY 
Ahd ,l l1 3 , K . I. •• (I !t o , r, . 1.\ • • ~ yt.,"ns . t:. P. , ,Inti I',. t:- ,I . h . I) . \ • • 
"Li q ltid Trillls:~' r IJ. ' llll) llstrdt i nl' UI' li l.l r d '\I'ull o I '. Dllril l; ; 'Ir 111,..,-
l'd rt h () r b it. " ;\,\ S,-\ T:1-X-24 1 U I'.u v emht:' r 197 I. 1 1 pg..; . 
AI 1.'11 . K. r:. , ~II'l nw , (, . Ii ., e t .rI . , " ~. I f'(· t- r ' '1)h l) r , ' s i s '1. " hn"]ll gv 
1':;'; I'( ' r i mt.' llt :-1,\-1 )] ]," "po I I i, -Sr, ' li Z l't ' SL Pr u it' l t S II,n'q" r y Sc i "Ih 'C' 
Rt.·p', rt , Vi'l l . I , 1'l 7/ . 1' 1' . l'l7- n 4 . 
,\ l ll' n , 1< . I,: • • RI,.,d," ... . I' . II ., I ' L 0 1 •• " Co l 'lTIn 1',1". t f l) l'l l" I '" I,., ' i 
t ilt , \p o \I ,,-:-, ,) ', 'I ' T." ,.,! I' r " j, '. ' t . " ~(' ~ ' , ~ Pll ri f . ~ ;t:t h . 6 . 1- I) 
(19 77 ), 
Anndllll"I ' . I ' . , '-;' lhr l ;Il ." i' ,l , K . :) ., t: t ,iI . . "K,, !-dti,lt) , I .. ' . 
CUlt ' rill )! '1." , 1, I 'li "111 II I ' I i , ruli.t 11""11 rtl s i u n T.l r g l ' Ls , " T.,p i( .~I 
:--1 e .'L in g 0 1 111 1' rti ,II CO llfinem l'll t F': s illn , ()p t !c:1 1 Soc i e tv ot 
AllIeri l ' a, S. 11l :Ji "go, <: r'\, F" h ru it r )' IYH O. 
An ll .! 1I,li , I' , ', • • ~IIt">r , lIn i l ll i d" , 1< . S . , and Co l e , 1< ., " tiuh h l l 
~1i g r ilLi {jn ill , 1{l)t ,'I ! i n f', l. irl' l ici - Fil1l"d Srher e ," SUblllitt t:d t n 
Phy si cs ,~ f_ rl llirls , 1 9K! . 
l\rJ lld lncI L1i . I' . , ') lIh r .lln dni.I 'I , K., ;I nJ Cu l (~ , K., " HlI hble >kl ti 'Jn ill 
, I ) t lt i n )' I i 1, liJ I~()dv . " .1(' I' t' p t pd fOJr p uhl i edt j.,n i..1 Proce;>d ing s 
(If 'tll. ·l' i .. 1 > 1,,' s " ,lr ,' 11 , 'u. i e tv ~1t.'l' tillf'., Hust')Il , >1;" I'\ovemh r 
I () - I q , I 1m I • 
Hall tli <;ll' r, 'I . ( . , " ileat Fl o w <ltld Co nvect i o tl Dem,)ns tration 
( l\pU II ,) I )," ~\ ,\S A n1-X - n f• n S, lHC h 1973 , 1 '39 pg" . 
Ban ll i sl ,- r . r. c. ;lnd IYJ Ur i.; t.! Il i5 , S. V., "Liq llid I)rup Behiiv inr i n 
We iglttl essllt' sS from Sky l a b," Int e rnational Co l l ()qll illm o n !)rops 
and ti , ~~ I t:", s . C IT, P:l s .ld cna , CA, August 2R-j O, 1974 , pp. 629 -631-. 
Ha nn i s tl:' r. T . (JO, Gr ndzk<l . P. G., ~;p r ild l ey , L. W., Hed d e n, R. 0 ., 
HOll r gcCJis , S . V. , il nd Fa,' e mir!:' , ti . 1< " "Apo ll o 1 7 He3 t Fl o .... ' a nd 
Co n vP (, ti ,) ,-1 r:x p ' ri mellts : F inal Rl'5 ult s of Iklt3 ,\11 <1 1Y 5 i5 , " ~;A S A 
nl-X-h477 ~ , ,Ill! y 197 3. 
Bann i s tt' l'. 'I . C., (;r<. d zk :l, P. G., " He.ll F l ow :ll1d CO llv e ' t[,) 11 
Demlln s tr i1 li, )n i':x p.~ r iillen t s Aboa rd Apo ll o 14 and Apo ll o 17,' 2 4 t h 
IAf Co ngr ~~~ , Ka kll, I": C; SK, Oc t o her 197 3. 
Barl o w, (; . H., "A po ! l o - Su y uz EI l:'c lrOpho r esis Tecimulogy r_xpe ri-
ment - E l ec tr 'Jl'ilo r e siG Sepil r il tio n o f Kidney Ce l ls a t ~ero 
Gr av it y , " Ahho t t Lab" , NA:;8 -3 U')9I , Fin <l l l~ep()rL , .J uly 197 6 , 
29 PI!. s . 
Ba r t t.! j s , I' . ,\ .. K i e r, ~·1 .. I~i-I kc r, L. R., a n cl HI ('tlm .! n, C: ., "DE's i g 1\ 
Oev ,_' l " llnl'n l . T,'st , ,l lld 1 '~v ,lIll lt i() n ,)f an /I' lt oOlltl'd Anal y tit- ,l l 
EL ec tr ')ph,)(, , ' s i s ApP;lf i-l t 'l s ," Univ (' r s i ty III Ar i.-:O) II :I , ~ f\SFl- 3 1 94H , 
I-' i na I I{, · P JI ' . : It ' c 0:' 111 11 I ' r I q 1 R. 
4 1 
Bartels, P. II., Ihr tt..·l s , H. , ;., <, t a l., "Auto ll1aterl Analytical 
Elec tropho re s i s ~lj L r()sc() rl(. · .· a c c e pt e d fo r public ati o n in Cell 
Biop~~lc s . 19R1. 
Bartels, P. H. ar..l Ba r t!' l s , H. G., " Statisti c al Evaluation of 
Electropho re s i s t-"hfl I ty ~asurements in the AE'1S," presented at 
Third Inte rn rl ti " n .. 1 Cn n f " r e ncf' o n El e ctro phor e si 5 , Charleston, 
SC, Apri 1 7 -1 0 , I 'J~ I. 
Benedikt, t-:. T., li.:1 lli hu rl o!1 , R., e t a I., "Propellant Behavior 
in Zero Gravit y , " Hn a l I:e p.)- t, NASA CR-b 2 508, November 1964, 
11 3 pg s . 
Benefi e ld, .; . 1,\., " Hf< l t Fl ow and Conv ec ti o n [)emo nstration, NASA" 
CR-11948, Augu s t IY / , . 
Bi e r, M., "lh e RI) l e (' ; Gra vi ty in Pr e p..trativ e Electrophoresis," 
University 01 Ari za n ;; , :-.lASR - 28 966, Final Report, January 1978. 
44 pg s. 
Bier, M., "fli op r oce s s in, ' : Pro spe .:: ts fo r Spac e Electrophoresis," 
1976 NASA Col.l o qllium o n IH o pro c essing in Space, Houston, TX, 
Ma r chi 97 b, N A S A TM - X - 5 ~ I 9 I • 
Bi e r, H., "El ec tr' , phu r es i s : ~ateria ls Sciences in Space with 
Appl i c at i o n t o Space Proce ss ing," Progress in Astronaut ics and 
Aeronauti c s, \lo l. )2 , 1977, r . 41. 
Bier, M., "Re Ll ,;ses sm e !":~ o t Space Elect ~ophore sis," 20th 
CaSPAR Plen~~,!~~ting , Te l Aviv, Isra2l, June 1977-:--
Bier, M., "Pot N . tial Co ntrihution o f the Space Program to the 
Advancement of U 2c tr, )pho r e~: is and its IHomedical Applications," 
VA Hospit a l, Tucsu n, AZ , Pa !,~ r submitt e d to the Subcommittee on 
Spa ce Sc i e nce an d Ap p li ca ti n n s , U.S. Ho use o f Representatives, 
J u I y 1 4 , I 9 7 5 , 1 i' pg s • 
Bier, t-l., "Sp a c e Bi opr ocess' lg - Statu ·j ,!Od Potentials," VA 
Hospital, Tuc son , AZ , Pa pe r submitted for <:: onsid e ration of 
COIT'.mitt ee o n Sc i enc e il nd Tec hnol ogy, U.S. House o f 
Repre s ent a tives , .Ianuary 10 , 1978, 13 p~s. 
Bier, M., "Pr e pilr a ,:i ve i so t .Jc hophoresis," ia Proceedings of the 
Internatio nal Wo rk ~: hor o n Tt' c hnology for Protein Separation -ind 
Improvement of Blood Plasma Fractionation, DHEW - -bl ication N •.•• 
(NId )78-1422 , Iyn,- ---
Bier: M., "Continuo l!s Fl ow Uec tro phoresis, " in Proceedings of 
the Interna ti onal Workshop o n Technology for Protein Separation 
and Improvement of Blood Plasma Fracti00ation, DHEW Publication 
No. (NIH)7R- J. 42 2 , 191'7. -- -
42 
.' . . 
Ii i -r, :1., " L<lr ,' t.: Sc, ll ", KL" yc ling b; (),' l L'.' tril- 1-\) cll ,.;in ~ , " j -l 
r: l ec tr ofoc us / /'r} CHLl6Lind , Westerfield Jl1d Ka ll, r,ds .), 
t:: l scvio.:' r/;~o rlt1- lIo tlalld, :\ew Yurk, 1979. 
Bi e r, M. and L i.ndh e r g , K. F:., "Spac e r:tectrophor c sis - St ;l tll S 
,Inc! IJJ t elt i dl -; , " ; '_1,\/, 16 th Ae ro s I 3ce Sciences t"l(' e ting , 
1I II Il l sv ill P , -\ L , 1:U~L1a ry 1978, A 1AA Pd- j;"",- r- Tif-=-2"i4.- -
Iii 'r , M., I-:gl'n , :.I . H., \ll yge r, T . T., '(\..litt y , r; . t~ ., ,1nd 
:1 ' 5hl;.' r, K. /I.., "~t..' w i)l' VL' (n pml-l1 t s ill l s()c l l'c tri c :-", - us ing , " i ll 
P t, P l i rl e 5 ( I: . ( d " S S _I ll d : 1" i.' n Ilu f I - r, Ed s • ) , i' i " r , - • ct Il' m k I I Cq . , 
Rc~l";'; f ~; r cl, (I I ., I Y f 9. 
I) i ", r, 11. 'i 'ld \ll gy0 r, T . T., " i scJ t rlcht) pho r c-s i ,; ,' -
t i c Separatiun Methods, Cd s. f-'. C. Righl' tti, e l 
Usev i erT:--'; u r t1~ Holl -1nd lii1lmedicrt l Pr ess , 1979. 
i 11 I': I e C l r ok i Il ~- -- -
-------
;.\ t. ), 
Bi er , ~1. rt nd Kop willt'm, 1\., " PL.l sma Protein Fra r ti o natio n in 
Sephduex by r s() t ;ll"ho ph .) r~s i s Using Discr e l p Sr al' e rs," in 
t:: l ec trof oc Llsing a nd l so t ac hophoresis, Wa lt e r de Gru y ter £. Co., 
Ne-;:; Yo r k :1977.--- - --
i1ier, :-1 ., Cud d o.:'had: , It . ~1., a nd K0 pwill c'l1 , /I.., "Pr e parative 
Pli'lsm;) I' nlt f'in Fr a r ti o n_ltiuJ1 b y Iso t rtc h() phu r (~ sis in Sephadex 
Co lumn s," ::!..._ S hromat o . I_~~ , 437-450 (1977). 
tH e r, M., Hin c k l ey , O. N., Smo lka, A. J. K., and Snyder, R. S., 
"Po t e nti;tl Us .- of l sotd c ho pho r e sis in Space ," 22nd Coloquillm on 
lJ r o tiJ es of th e Biolog i c al Fluids, (ed. H. Peeters), Pergamon 
Pr e s s , Ox for d , 1 97 5. 
Bi e r , H., Hinc k le y , O. N., e t a1., "Rol e f)f Gravity in Prepara-
t i vp I-: lec trol'hn resis , " Third Space Proces st ng Symposium, Vol. 
rl, ~1-74- ,) , Junf' 197 4 , pp. 729-755. 
l~ i .: r, :1., ~nll) Ik<t , 1\ • .1 . K., Kopwi ll e m, A., and Ilstrach, S ., 
" 1' r e r .1 r :ll iv (' 1-:1 (-'c tr'lplill r c s i s in r.e r o Gravitv," ~S.:.o1lo~ 
l n lL rf ace ~~d~ ~~ , 197-207 (April 197n). 
Bir r, M. l Id Snyder, K. ~, ., "Electrophoresis in Space at Ze ro 
Cr avity , " 12lh Ae r ospace Sciences Meeting, Washington, D.C., 
Feb r uar y 1-974 , - AIAA Pape r 74-210. 
Bo lt z , R. C., :-li ll e r, T. Y., Todd, P., and KI.l:<. linsky, N. Eo, 
"Ci trar e Buff e r System for lsoelec trlc Focllsing and Elpc tropho-
res i s nf Livin g Mamm a li a n Cells," in Electrophoresis 1978, 
Elsevier/North I-to ll a nd PL' SS, 1978, pp. 345-355. 
Ho lt z , R.. C. and Tudd, p., "Density Gradi e nt El ec trophoresis of 
Ce lls in il Ve rti c ;tl 1.I) )llT1n," in Electrokinetic Separation 
r-Ieth~ds, ~~ l sev i e r/Nl)rth Ho lland Biomecii ca l Prt..'o.;s~- 1979. 
43 
Bo lt z , K. C., To cid , P., tlltnm .>r stedt, K. H., Hymer, W. C., 
Doc hert v , J., rind Thl)"lJ pso 'l , r: . J., "Initia l Studies o n the 
Sep,lr a tion C~> II .. b v Ilc" bit J c;r.ldipnt I s().'lec tric Foc using," Cell 
Se pa r a ti o n r'l~ thod ~ , ", I-,;~'vicr/N"rth Ho l l.l l1d Biomedical Press, 
1977 • 
Bourge,lis , S . \' ., " I'h y;-. il'al Fn r c es Infllli 'ncing Skyli,b Experi-
me llt s ~ IS'iI, MS'i..! , ,lI1d ~1 '1 '1 3 , " I\ ,\SA CR- 12 9 U37, ,Jan uary 1974, 
76 pg s . 
Rour gl'<l i c; , S . \' ., "Li'l"id ') I' rc>ddillg-:\STI ' Scienc e Demo nstration, 
AIM 16 th Ae r o ;-.p;lc l:' Sc i. ' n('l· '" ~ l ee ting, HlIIlt svill e , AL, ,January 
Ih -18 197 'i , AI/\ ,\ i>;;r;:-I::--7k - :~: \ 1 . 
Bourg eo i S , S . V., " (nnvl' :t i ,1I 1 in Sky1 c1 b ~512 Expe rim e nts: 
M5 51, 1'1552 , .q nd :1','1 3," PI ' :IS,' H R~rxHt, N,\ SA CR-12439, July 
1973 , 75 pgs 
Bourg eu i s , S . V., "I{uv y. lnt .til" Capilla r y Natu ral Co nv ec tion in 
lnfinit e Iil)rizlln t.ql Uqllid lil ye r s Hea ted Laterally," Lett. Heat 
& Mass Transfe r 2, n3-~ Ih (197')) . 
Pourgeu is, S . V • .tI1U Kr.tshl·a r s , M. K., "Fluid Dynamics and 
Kinemati C's (If '10 1 t , '11 ~'I(' t Cl I c; in the Lo w Gravit y Erh ir.) n'ne nt of 
Skylab," AIM 12 th Af:'rospace Sciences :-lee ting , Washington, 
D.C., Janllil r y 30- Fch rua r v I, 1974, I.IA,\ Pape r 75-2 05. 
Bollrgeois, S . V., Grou zka , P. C; ., Po nci, J . E., and Spradley, L., 
"An a l ytica l Suppo rt for S PAR Expe rim e nt 76-36," Final Report, 
NAS8-3 24 0 1, Aug ust 1977 . 
Br ooks , D. E., " Vl llnt p r c ur rent Dis trihutio n o f Biolog ical 
Cells ," Final Re po rt, N,\ SH - 3LFl I7, Janlla r y 1978. 
~roo ks, D. ~: ., "l)(' f initi l)ll of Pe rfo rm a nce Sp e c ifications for 
Aut omatcrj All <l l yt i crtl ~: l c,(' t r"ph() r ('s i s Facility (AAEP)," Final 
Repo rt, :-.JASH-3 13Hh , Fcb rl k:lry J97h . 
Brooks, D. E., "SPA R Proj Pc t: Co llnt e rcurr e nt Distribution of 
Bi.ol og i ca ls," Fina l Re port, NAS8 -3 23 ';3, 1977. 
Bro o ks, D. E., "Stud i es o n Aq ueo lls Two Phase Polymer Systems 
Usef ul for Pa rtitio nin g o f Biological Materials," accepted for 
publication in Proceedings of Materials Research Society 
Meeting, Bost o n, HA, Novem be r 16-19,1981. 
Broo ks, D. E., Seaman, G. V. F., Olson, G. B., and Bartels, P. H., 
"Design and Test i'l g of a Comp ut e r Controlled Automated Electro-
phore si s Microsco pe Syste m (AEMS)," in Cell Electrophoresis 
Clinical Appli ca tion and Methodology INSERM Symposium No. 11 
(A. W. Freece and D. Sabolovic, eds.), F:lsevier/North-Holland 
Bio.nedica l Pres s , 1979, pp. 409-419. 
44 
Kr",) f.s , 1). 1-: . , :'·) r · ·I I"' ll, ' •• , t .1 1., " [)Lt, ' I' ti ll l' " I lipi. 1>1 1.1-': .' 
Trall,;iti ,) 11 OJ Plftititlll II' ' )1 1.11~)Som('s , " Secl ' nn Inte r ·llt i ,)·'.tl 
Conf"rL'Il' (> t) 11 Pd rtiti llili ' .. , ~h "ffielci, Eng l dnd , \ p ril ! 9;-,1 . 
Kr (l Wll, H. K., ·'·: I(' c tr,)piJ,; f .· ; i s Sepii r rt t iun of Prnt e ins in 
Sr- i( , , " ',,\ ~ ;.", - :(H21, Fi 11;11 II., [lo rt. 
Clfrl illwrs , ! . R., "St lid i v " () t Li quid Flu ttl II i! / .)f\ CS tin . l '- 1 \' , 
Th . j': . Jrd Sk','l I" ;.1 i ssinn , " Third Space Processini'. Sympnsilln, : 
S v .::.l.~ ~_ S l ,~l~ . . MS,\ ~-74- 'J ~-~Tlln e t974~pp:-8jf-=R)6-:---- ---
C. l rr 'l l 11, ' 1" • '{., (, i ",."n , ~: . G., KI e t t. ~1 . L., "1(\ Fa'-t'll i r " . H. , 
"Sllkl i. · s .l\ ,,, . I tin ),. LiqlliJ f l t)rt til1~ ZO Il"; Oil Sh.y l db lV," 10th 
r h"I':", _' i~ ~ ( ~l~t e r (,12c l " Ill' llver , CO , I\I.\A Pa pe r 7 '>-602 • 
. Ir ll l! ' 1"( <; , j . R • . llld Cr. l sso , M., "St unt"" s 'If Fi I) .lting Li'lilid 
I. e) III ", i :1 .1illl UI . tru I.e r u Gravity ," .1 . Appl. Phys . ~, 436,,445 
( IY 7 ~ ) . 
Chl l , C. II ., " I-: x pe rilllenr s O il St eady a nd Osc ill at(lry Tempe ratllr e 
'li s t rin llti ') ll ill a Fl o iitin g wne Due to Ma r a nljo ni Co nv ec ti o n," 
1\ ' l d 1\ s t t' 0 11 . 7 , 4 7lJ - 4 8 Ii H (I 98 () ) • 
(;o l p , H., P'lrdzian , I. "1 ., and Wit..:r,x , W. R., "Bub blt: Dt:iHrtute 
I<,.lu l i a t Sol i d ificati.) n interfaces ," lnt~~_H ea~_~Mass 
T ',' Il!:> tL'r 21 , 2 19-224 (1980) . 
LlH l,·1 J , S .I{., lL1rd y , S . C., a nd Co rdes, M.R., "Stah ility of 
Li 'lI Lid ZmJe s", J . Collo id I:. Interface Sc i. 60, 126- 136 ( June 
ICJ 77 ) . 
Dil1Le nfa !:> s , L., "Aggreg,ltion of p,eJ Cell s a nd Bl .Jod Visc,):';1ty 
L, .Je r Nea r Ze r o -Gravity," Biorheology~, 29-16 (1979). 
!Jin t ell f3S<; , Lo. "The Clinical Impact of the Newe r !{p sea r rh in 
; l" , Rheo l ogy , " Angi o l ogy 32 , 2 17-22 9 (19 81) . 
l1in tenfa ss , L., "Aggr ~:~ ;}tion of Re d Cell s and IH ood Viscosity 
LIH!e r Ze r o ,Ind Olle Gr av it ies-Instrunentatio n fo r Spacelab 3," 
:\ '~'~!,_hvs • .?_<:.!... Med~ ?-R" 43 7-451 (No vember/Decembe r 1979). 
11i llt( 'n ass , L., "lIilemorheology of Ca pillary Perfusion," in 
(, api ll ii r y Perfu~Jon, Chapter IV, K. M. Hardaway, ed., 1980 . 
IJint n nrlss , L., "Kinetko.; an d t'brphology of Re d Ce lls: 
I-'r ep,1(Jti ll ns f.H the NASA Space lab," in Rheo logy, Volume 3: 
~~J:J:} i ca ti o ns, Plenum Press , Ne w Yo rk, 198 0 , pp. 503-508. 
Dintenfass , L., "Ilaemo r heo l ogy a nd the Microcirc ulatiun Rol e of 
t ht: Inver s io n Phenomenon," in Progress in Mi croc i rcula t ion 
~ e~E'a r <:.~ , 0. l~<I rl ic k, e n., 198 0 , pp. 100-1 40. 
4 5 
Dint, ·lll .t<.; · , _., "(' I illi, ' ,jl '\I'pl i (' a ll .)ns \)f flil t.·mo rheu l gy," in The 
Rheo l o~y o f r l uo d, 1I 10ud \ L'ssl' l s , and Ass()\ ' iated Tis s ues," --
( e d s . :-D.--K'. ;-;:(-)-, -.-;-:-;J ~.-T.C. tl\.J3n g) , Sijthoff [, Noordmff, 
t\o ll dnd , l lli~I , pp • .!.!-'iO. 
LJ i n t t' n f . h -; , L., Je d r /. ,· i l' l V k , H., a nd W i I I a r d, t\., "Ap P 1 i cat ion 
of St e r o l og i c a l ~It , thod-; t o Eva illa ti o n of Aggre)\ati o n o f Red 
Ce ll s in 12 . '> rn S I it: ,\ f't h) t"g r dp hi c ilnd Sr<l ti<;ti ca l Study," 
IH o rhe()~c:gy IH, 3'i 7 - 4 ()4 ( I') k l). 
lJi nli.·IlLI <.;<.; , I. • .t ' ld \~i II .trd , ,\ ., "An, t! yo.;is (I f 1<i.'<; lll t s ;Ind Evalll1-
tio n " f S i :~ .. , ,) j A;' .. ; r eg .ltv<.; Kil ),-.. tics d lld ~) rpho ] ogy uf Aggrega-
t i on o f f{ (· d Kl o", t C(' II c; : P r c' p:lr .ltior. L) r ,\A Sr\ ~:xre ri tnt" nt. Part 
I., " "1~~ ~~~~~~ _t~ n gt:, ._.s c~~_!..2l:!.e d. ~, 14 0 -1 '>2 (1t}8 1) . 
Dint ... nL1 ss , L. dllc! Seilm .IIl , (;. \' . F., "Hl nod V isc () s~ t y in Outer 
Space - r\ Pr oj"-" l f . ,,' the' :\ .\S '\ Space Shlttt: c ," in Blood 
Viscos ity in Hea rt l) i sCJsl' ,Ind Ca ncer, ~ ':! w Yo rk, Per gamon Press, 
1981. - .--- - -- -----
Do d ge , F. T., t·t ". 1., "ThL' r lno) d ynamics a lld He at Tr a nsfer 
Expe ri mc- nt c; In SII;\C(' , " So) lilhwt' s t Res'! drc h in s titllt e , NASA 
CR-13 472 , 197 ,,>, 
Dre ss l t.' r, R. F., " lr illlsi"f1t Tltl' rtnd l (;l)llvect i 'l n During Orbital 
Sp:lce fllght," J. C r ys ~ :. __ (; r o wth 54 , 'iLJ - ':J 3) (September I(81). 
Dres s l e r, R. F., Ro he rt s.)n, S. J ., a nd Sp r a dl e y, L. W., 
"Na tur a l rAl n vec tio n with Cravity-Shift in Circ ular Cylinders 1n 
Low Gr ;\vity," ,1l"· " p t.'<1 I 'H publication in Proceedings of 
Mct e ri a l s Rc>s"'rlr c h S e)!' iO:'L y M«' e ting, !'Al s t o n, MA, Nuvember 16-19. 
1 9~ I. 
Edwa r ds , I) . K., "Ko tat i n ll-Ind llc ed , Fr ee - Con v ec tion Heat 
Tr a n s f e r in a Ze r O) Cr avil y Fi e l~," A'.AA Jo urn a l 1,,333-334 
(Feh ru.u y 1%7) . 
F:gen, N. t;., Tw itt y , C. I· . • , and I:li e r, M., "Kecyc ling 
lsoelec tri c Focu s i ng with Co mpllt e r wntrolled lMt.d Acquisition 
System," 17 th Aer u spac e Sc i e nc es Meeting, New Ol' le"ns, LA. 
Januar y 15-17, t<JY9, AL\ A f' <l pe r 79 - 0t. O,) . 
El-Kaddah, ~ . an d SI.-= kL·ly , J ., "A t-lathemati r' a l Representation of 
the Electromagn o:! ti c Fo r ce Fi l~ ld, The Flttid Flow Field and the 
Te mpe r a tur e Pr o t il e in I.ev ita t e d Meta l Drn pl e ts," accepted for 
puhlic.1ti co l1 in Pro ceedings (If Ma t e rials Rc se<i rch Soc iety 
Meeting, I~o s ton, j·1A, :~ovt.! l lIh .. r 11)-19, 19K!. 
Falb, i{. D., Hug he s , K. Eo, .-ind Po we ll, T. R •• "Sample Detection 
<i nd Analysi s Te r lm i r]tJl! S f o r i-:l er trophoret I e Seprtrat inn ," 
Battell e , N,\SR- 2 9h 2 9, Final Repo rt, .Jun e 1975. 
Fan, C., "Conver ti ,) n Ph en()m e n.1 in F.lec tropho resis Separation." 
Loekhe e cl, NASA CR -1 24058 . Decemb e r 197 2. 
46 
(,,~IGINAL PAG!:': tS 
OF POOR QUALITY 
I· . st . 
Flu i " , . ~ 1 ':. . • • I t. 
.. , rille! T"h .1!· ( • . 1. f-. ., "1 .\..h :J . j. , r ,) ( 
• L 1 .• ,I ,·TI t:>n t. " 19 70 :,.\S " Co ll oq , fun o r, 
Ii i 0 P. r,:" ' " s s i ',:)' I: I . I '.!. I' , : . . . 
11-1- :: - C, ... I 'J I. 
ll)n . TX, "1ar('-I~I(\=tF:19i6~~A-
Fi tlt , I . , ": 
C.III i ' I 0111' , ••. 
o ! 1 'Ii i : . 
Fin r. , I . "I 
\ '" I Ii .' oJ '-' " . , 
" • ( .. ' 1 i1e (;e n e ra t ion 0 f ( I e .ll1 Li qll i .l 
. , 1 r~:"(' I ·~dil 'r~b o f the Sympu~J..~~_~~he Ph~~~~~_ 
1'1 11 ro)'/'I I , Y \lg()~li'lv i a , Augll"!. 19R(. 
' . (: .. I )n &)'nb.lrcitnL!n l r. ll'd ll i ng 0 f Li flu i d 
I . \ ·iI, . :; ,· i. Techn. 18 . 1 31,)-11 11 (19IjI). 
' ._-- - --
I· () loll,. . • •• , : " l - ;I' '1 I' ' II. lw r itnl'lll,; Sy:, l . m (I-:.I-:S ) fur 
S[lacl' l db , I i 
Jan'llr ,' 1'J 7 'I, 
.\ , I I) S }.!" ~, · it · n,·es ~leetin g . r: ..: I.J Orl edlls . 
,\ i .\ .\ - !:,~, ;(-:-r 1,)'-ofTf.- -_._ -- L~ . 
Fu loil l' , .\. \ . , IJ"h · ~c' rl · . I. ~ , •• Pe rroll . K. K., Stro ng , P. F., dnd 
S .... a ns.'II . I . I.., "Fl lJdl - i" 'IIE:' I>fl)c l'ss ing ill a W"i f.lttless 
Env i r .!llm,·n t. " ~: r\SA C R-~ 7h8 , I\.) vern be r 197 6 , R2 ? gs . 
FOIolI(· , \ • . \., \~ . llIg , C. fl ., a nd Strong , P. F., "I':x p" rim en t s o n 
t he S l ,1/ . i ii t Y (: f \.0 ni l' it! il nd r: y li nd ri c i'l I L i fl' I i rl 1.0 1 urn n s ,It to 101 
Ibnd ~;lmb e rs," Third l~ lIr () . Sym. on Hat. Sci. _ ~n_ Space, Gren l.. hl e , 
Fr dllC e, Ap r ill 979-, -r~'SASP-l L. 2. . 
Gi a nno vari o , .I. A. and (;ri f fin, R. N., "SimuLHcd Null Gravity 
Enviro nmen: as Applied t o Electrophor ..: tic Sepaotion of Bio-
logica l Species ," 16th Ae rospa c e Sciences Meeting, Huntsville, 
AL, Januar y 1978, AIAA Pape r 78-1613. 
Giannovario, .1. , Griffin, R. N., and Cray, E. L., "A Mcthe-
matica l ~dcl of Fr ee Flow Elec trop hores is," ::!... Chl'omat~ 153, 
129-152 (197H) . 
Gibso n, E. C., "Skylab Flllid Mec ha nics Demons trdtio ns," 
Int e rn il ti ona l Co lloqui llm on Dro p s and Buhb les. r. IT, Pi'ls a rl e na, 
CA, Aug II S l iFi-'3(j~<j~r~iJ . 1 58- 16 0. 
Grevet, .1 ., Szekely, J •• a nrl ~~ l-Kaddah, N., "An Expl'!rimental 
rind Analytical Stlidy of kAs Bubbl e Driv f:·n Circ ulati0n Systems," 
subm it ted t o I nte rna lional Jou rnal of Heat & Mas,S Transfer, 
1 9H I. 
Grifti.n, R. N. and ~1cCreight, L. R., "Convec tionl es s Electro-
pho reti c: St::pa r a ti o n of Bi oio~ical Preparations," ~,A SA CR-12392, 
.June 1172 . 
Gr o d zka , P. G., Types of ~aturaJ Convection in Sp ac e ~1a !': uf ac t­
uring Pro('esses," NAS A CR-1 2 4184, January 1973. 
Gr o dzka , 1'. G. and Fa c e mix e , B. R., "Three ~\)del Spa c e Experi-
men t s o n Chemic a l Rea ti o ns," 1976 NASA Colloquium un 
Bioproces s ing in Spac e , Ho ust o n, TX, Mar c h 10-1 2 , 1976, 
NASA TM-X-5RI91. 
47 
Gr odzka , P. G • . ln l~ f)urgel)i'i, S. V., "Fl llirl and Parti c le Dynamic 
Effects in Lo ..... ~ : Comp.) site ·:;;\-.;ting," NASA CR-12421h, January 
1973, 46 pp,s. 
Gr o dzk a , P. G., tk>ur~ t'v ls, ~ . V., Kra shea r s , M. R., and 
Spradley, L. 10.'., "Fltlid ~\)ti l) n in a Lo ..... -G Enviro nment," Third 
Space Processi n ~ Symposium: Skylab Result s , Vol. I, June 1974, 
M-75-4, pp. 691-729 . 
Cr o rlzkct , P. C., ' t) !1Il Stl),l , ~1 . H., and Crin e r, C. S., "Convection 
Analy s i s f)t the U(' nrlrit~· Rl:' nte Lting Ro c ke t Expe riment," AIAA 
J 0 u ~~ ~ , 4 I 7 - ~ I ~ (~I.l Y I q 71- ) . 
Gr odzka , P. G., ~ i:l - l , C., il nd !ledden, R. 0 ., "The Apollo 14 Heat 
Flo ..... a nd Convt'c ti un iJeml) nstrltion Expe r iments : Final Results of 
Data Analyses," Loc khpt>d , -·\S)~-2)577, September 1971. 
Grodzka, P. C. dl1 d Han n istL'r, 1. C., " Hpat Flo ..... and Convection 
Demonstratio:1 Exp rirn e nts Ab.)ard Apo llo 14 ," Science 176, 
506-508 (May 1972). 
(; r o dzk a , P. l: . ,l it.! ~nni -.; t L· r , T . C., Heat Fl o ..... and r.onvection 
Experiments Aho a rd Apo ll o 17," Science 187, 165-167 (1975). 
Grodzk3 , P. C. and Hanni -H e r, T. C., "Natural Convection in 
Lo ..... -G Enviro nments ," 12 th Aerose,ace Scier.ces Meeting, 
loiashingtGII, D. C., ,].qnufl r y 197 4 , AIAA Paper 74-156. 
Grodzka, P. C., Pu nci, .J. 1::., i! nd Spradley, L. 10.'., "Thermal and 
Co nv ec tio n An ,l LYSlJ S "f the Dl:'ndrite Remelting Rocket r:Xperi-
me nt 74-21 in the SpaLl:' Pn )ce ssing Ro cke t Program," Final 
Report, NAS~ - 1180U , May 1976. 
Guili, R. T., "Summ.1 ry o f Sc i entif i c Results, " Apollo-Soyuz 
Te st Pr oject Stunmar y S i ..-nLt:' Repo rt, Vo l. 1,1977, pp. 1-21. 
Hardy, S. C. and FiI1f>, .1., "Studi ,,·s of Liquid Me Lil Surfaces 
Using Aug e r Spectro scopy , " tv be published in Proceedings of 
Materials Rese a r ch Soc i e t y Meetin~, Boston, MA, November 16-19, 
1981. 
Heimbuc h, A. Ii. and Pa r ke r, .1 . A., .. Lo ..... -Gravity Synthesis of 
Polymers with Cont r o ll ed Molec ular Configuration," 10th 
Aerospace Scienc es Meeting , Denver, CO , May 1975, AIAA Paper 
75-6 97. 
He nciri c k s , J . 3nd Askins, ~., "Fl uid s r:xpe riment System Work-
shop," Univ e r s it y nf ALlnam.1 in Hunt :;ville, July 11-12,1979. 
Hud son , V., Mitrhe ll, R. C., Stark, J • .\., a nd Whit e , R. C., 
"Study of Zero-Gravity, Vapor/Liquid Separators," NASA CR-71624, 
JanWtry 1%6,1 46 pgs. 
48 
Ilymt'r, W. C., Wilbur, D. L., et al., "Pitllit ,H Y H"lloloJ Fiht:'r 
Unit s in Vivo and In Vitro," Neuroendoc rinolog~ 31 ,3]<)-3:' 9 
(I 91'11 ) • 
Hym e r, W. C., Wilbur, D. L., et al ., "The Humdn p')G t I'Lrtt'iH 
Pttuitdry Contains Functional Scmato Lrophs," 62nd Meeting llf 
F. ndl)crine Socie t y , Washington, D.C., 198 0 . 
!iymt:'r, W. C., Harkness, J., e t al., "Pituitary Ho lloI.' Flbl'r 
Unit..; .llld ttl" l)warf :-bus/'," Neur oendocrinology ~2_ , 3~U-35L. 
(l 98 I ) • 
Hymer, W. C. and Ha r klle"s, D. L., "Pituit-iry Ce ll Systems I I I 
Vitro dnd I n Vivo," in h1l1 c ti o nal "u rrelatt's o f ri ll rmOnf' 
Kecep_t o r s , I J-L.~ (I 9~ O ). 
Hytr. vr, W. C. a nd Tocid, f'., "Purlfic'ation l)t l:at Pituitary 
Somatu lro phs by Density Cr ad ient Electrophoresis," s ubmitt ed t o 
Ce ll B i 0 ph Y sic ~ , I 9R I • 
Jac l)hi , [\0 ., Ta gg , R. P., and Kendall, J. M., "Frep Osc ill a lions 
of -i L.1rge Uro)l in Sp;\c e , " 17th Aerospace Scit'nces Meeting , New 
Ur l e an s , LA, la nuary 1979, AIM Paper 79-022'i. 
JilY <l rJ i. K •• Cole , R., and Subramilnian, R. S., 'Conblned 
Thr>:mllcilp i llar y and Buo ya nt Flow in a Dro p in a Spa c e 
LabcHdto ry, " Journal of Co lloid an<! Interface Science, in press. 
JohnSlln, K., "!<adiative and Free Convective Heat Transfer From 
A Containerl cs s Sphere," NASA TI1-78249, September 1979, 
Kam(jtani, Y., L.owry , S., and Ostrach, S., "An Expe rimental 
Study of Heat Induc e d Surfare Tension Driven Flow," accepted for 
publi c ation in Proceedings of Materials Research Society 
Me e tin g , Boston , MA, Novemoer 16-19, 1981. 
'(e l sey , R., Hym er , W. C., and Page, R., "Pituita r y Celt Tr .3C1s-
pLants to the Cerebral Ventricles Suppres s Host Pituitary Ce11 
Functi l) n," Neuroendocrinology 1l, 312-31h (1981). 
Kendall, J. M., "Fluid Dynamics Relating to the Production of 
Large Fusion Targets," Technical Digest of the Conference on 
Inerti. al Conf lnement Fusion, San Diego, CA, February 1980. 
Kessler, .1. O. dnd Bit!r, M., "Cravitational DynamicS of 
Bios y stems: Some Speculations," COSPAR Symposium on Materfal 
Sciences in Space, Phil;:tdelphia, PA, 1976, Paper 0.3.7, p. 125. 
Kimzey, J. H., "Skylab Experiment M479 - Zero Gravity 
Flammihility," Third _Space Processing Symposium: Skylab Results, 
Vol. I, J une 1974, M-74-S. 
49 
Kleillt'r. rI. oIllel S,' hr.t 'n . I" •• "S<>pa rati n n 0 1 l so :l.vmes Hyd rolyzing 
L-Leuc y l-H, ' l.1-:--Irlpthyl..tmid., by Verti c al Ele'tropooresls 1n 
Ac r ylam idl' (;e l." NASA TI-F-I 0 7L4 , February 1%7. 
Kl e tt, M. G • . md lLu r gt>.) i ... . S . V., ",\nalysls of Skylab IV Fluid 
ME' c ha nlc Science llem o nc;tr rl llll'l IIi A(35) .45, " 10 th Thermophysic& 
Confe!"ence, D llver, CO . Ma y :'5-27 ,197 5, AIM Paper 75-693. 
Kn o l; , K. H •• t\ un .lln ,tI ',r> r. K. k •• dl1(j S'n!) i.1k , G. R., "Weightless-
ne ss l'xpe ri lllellt s ... i th I.iq lll d Hyd r ogel> in '\~ ro hee Sou nding 
Ro c ke t ·; Ijqif .Hm R.ldi.lnt H" ,lt Addi tlnn - Flight 1, " NASA 
TI-1-X-4b 4 , .J un ,,' 191) :' , fd pg c; . 
Kn ox , R. J., ' EI. " trolpi1ucl'ti c Cklrdctpr i z3tion of Aldehyde 
Fix ed Re d IHoo d Ce ll s , Kidne y Ce lls, Lymphucyt .::: <;, and Chamber 
Coatings. NASA CK - 2755 , Oct,) h e r 197 6 . 
Kopwillen, A., ~lt:'rrim:ln , W. G., Bi e r, 101., Cudd e back, R. M., and 
Smol.ka, A. J. K •• "Se r lin Pr o tein Fr actio nati o n by lso tachopho-
re sis Us ing Ami no Ac i ci SprlC 'rs , " J. C hromato~~, 35-46 (1976). 
Kornf e ld, D. M • • "L1 r X,·-Si7.p ~nodi sre r se Latexes ;IS a 
Commer c ial Spac e Prudu t," NASA TM-781'j 2 , August 1977. 
Kowa l czyk, .I., Kra J .' wsk i, R •• and Po mpo l"sk i, 1., " Elec tromagne-
t o phores is o f Uec trictlil y -Chrirged Pa rticles," NASA TT-F-9504. 
Augu ' t 19fJ "> . 
Kwon, O'D •• Beagl e hu l e . D •• We bh, W. W., Widom, B., Cahn, J. W., 
Schmidt, J. W., M:Jlo0ver, M. \{., a nd Stephenson, B., "Thickness 
of the LifJu1.d-Vapo r Wetting Lrtyer , " Phys. Rev. Lett. 48, 185-
1 88 (Jan ua r y I 8 , ! 9 R 2 ) • 
Lacy, L. L. and Otto , r. . H., " Th e liehavior o f Immiscible Liquids 
in Spar e ," ;\ lA,\ / ASHE 11) 7 4 Th~ rmophys i cs and Hea t Transfer 
Sonference , Ao s t oJ1 , ~A, ,Jul y 1974, AL\A Pape r 74-668. 
Lacy, L. L. and Ott o , G. H., "The Stability of Liquid Disper-
sion s in Low Gr a vit y , " A1AA /AGU Co nf e rence on Scientific 
Experiments o f Sky l ab , Huntsville, AL, ~ovember 1974, AIM Paper 
74-1 242 . 
Lacy, L. L., Ni sh ioka, G., ;)nd Ross, S., "Investigations on 
Transparent LiqLlid-~iscthility Ga p Systems," Proceedings of 
Spac e l ab 1-'1 uicl s Exoeriment Sys tem Wo rk s hop, July 1979, UAH, 
Hun t sv i 11 e , A L. 
Lewis, M. L., ~rri so n, D. K., Hieszkuc , B. J., and 
Fess l e r, D. L.. " P r ob I L'm '-; in Rioassay o f Products from Cultured 
Ce ll s : Plasminogen Ac tiv il t o r," t o be published in Proceedings of 
Second International Ce ll Culture Congress (ed. R. Acton), 
UniVersity o f Alabama ;,t IHr'ningham, Sept e 11ber 29,1981. 
5 0 
ORIGINAL PAGE IS 
Of POOR QUALITY 
l.i, ' . I , "J "III III ~ 1\' l i' '' 1 III It: tu Idft ,· r p nt1.tl ': \' '1)i) r.IlI , '' l in 
Sp. I, · · '~"llI t . fI'l I l ring ," ·\L\A!ASME 1974 Tth'rmorhv ~ il " ; and 1I" .lt 
T r.~r:s t t' r ~,~~t_t:. r_~' r~ct', 11" s l o n, MA, J~y r'JT4,-1-4-p'~ s.- -- ---
I." wr v , 'i ., "An 1,:,., pc' rim"llt <.1l Study u t H(,dt Induc(>J SlIrLl e ,-
Tt'II ,i . , II-DrivPI1 Flllw," ~S Thesis, Ca s" IOt ' s l f>rn ~t':;(' rve 
Unj ' .. ,>r 'iit v , 19H U. 
,'Llr ~ , · l, S •• ' IJ 1\"lIlh.llkn, A., "Syn lt" 's i s .. IJ CI'dr t . I . ' , i / ,t "111 ,,, 
Po I V); I " : .\ r . II d t' I, yd " ," ~ ~ l' r U mnJ....e c I: ~ t~ ~ 1--'3, I '/ (1 9 HI) ) • 
' I.- . r, · . ','l ll, I . • k., " t· . l ~l · tr(jpl,,)retit· S"jJdf .I[' l r t " f l'urif y i ll, 
Hi, ) j., ,~ l ' · ,l h , " ( ,~: , :-',\ SH- lI IH6 , Ft lldl 1<l..'pl)rt, ~~ y 11 7H. 
' I, l r " I~',t lt, I .• k. ., "E I,,· , lr"pho ct..' :,is tor Hi,) l og i , II PCOdUL I i , III," 
19 i tl \,\SA 1.1l1iuquillnl ull Hjoproct:'s~ing in S pac l' , " ', "stOIl , T A , : t~ lr '1 1 J i)': I :i'~ - 19n-;:--:Z,\S, \- T~-XS8191. - -- --
~- (' r " ll ; lll, I .• H., Grillin, R. N., Loc ker, 1<. J., .Ind 
el.l ·I Il" 1 Iri " , I. A., "Cu ;,tinuous Flow El er trllphu c \.' ::i is Sep:l r "lt" c 
f) r H:, ll ') I: i ,. ,J s , " AI.-\/\ 1 5th Aerosraec Sf' i e nce s M('t! tin~ , I. )s 
:\n ;',,· I ..-. , r:,\, LJll l l :1ry'lqTf~ATAA P3pe r 77-234.--- - - - -
l1e C r , . j f: I,l, I . • k ., l. r iff in, f{ • N., L<l C k l' r, R • J., " n rl 
Ci .. I IlIIo,v ,lrI IJ , I. ,\., "Continllolls Flow Ell" ' rr l)phur"sis St>pd rJt o r 
(I)r Ki"llJ g ic .llo.;," S l' co nd El.ll'o. Sym. on ~.t~._ S c i. in Spacl ' , 
Fr rI S~':I(i, lloll y , April 1976, ESA SP-114, pp. 17 5-179. 
Mc Cr e i )!, lit, I .• R. <In.! Criltin, 1<. N., " l/lll t St>pardtion Pr l " -I~ sses 
in Spa "", ,, Sp.l ce Pruces ~ing dnd l!a~ta~~ ring _~ ,SJ~ , I)c tob~r 
196 9, pr. LTh-=-23H.---- ----
Me(;11 i r,· , .1. K., '~i II f-I' , T. Yo, Ti PJI::i, 1<. W., Snyder, 1<. ~ ., alld 
Riy,Ii"(li, I '. (;., " ' ;': w 1:"'I'"" ritnP"I.t1 Appr 'I. Ic i)I! 'i tl) ! hl:' ISI )"It'c lri r 
Fr a, l i '''' t l i .01 ( "11 ., , " I. <.! 1I· ' ,m,lI . 19 :., ' l ~ l - 'nl (l 'l .~I I ) , 
:-\1" (: III r · . . I . r . 
C;" 11 I i " " . "; I· I ". 
' H I, '.\ II I , I ,) . , 
I " d .';"., I , r, 1< • ~ ., .. Up" I II i 0) II d I I ' r I " ,- l <: r • 
': 1· , [ r ., ,,l h1r ps i s ,Jt CI· II ·.; , " ill !. 1, ' I~U I'hl ~ I' 
1- .'. (I) ., H, . r lin, I'" M I, p P • .) . i _ 'I , I I. 
t .J r 
" i s 
~1c1(1I11 ' , ,, , 
I. . '<.. I I , 
, t ., h' , I'" . , ,\ . L ., ' .,. i l l , 1, Ie 
f 1 '1" 11 ) '- " ,,-, ":'I' t r ;it i o n I II \ ; >' 1\ L ' _ 
i . . , I li d il.l r"ighl, 
T'I- .\,It ,I, I I 
'''I) ' '' sl 1 ' 17 1, ~~ 1'1', ', . 
.'.p' , i I J I., .. :'-l AS" 
:1 ," ' 11 , r J., (~>l ... . 1<., I· t II., " 'lh" "" "- "pi'I ' lr y : ~ J IIVI:" : l i'JI1 in 
J e, 1 i ll. lei . ,: (1) 11 . . . .. prl ";" I](, ' o1 :11 111 11 ' '' '1. 111 ,) 1) .11 ( hl:"ni c rtl 
Engilll, · r i"" ( Al ligreso.;, ' M'll lr, · tI, Cllla ,I ;" I ,r l () /t,' r 1'l~I. 
~1"rli l l, I~. iC , Wdrr, G. A., Pllt man. ~t. I., t«('nttl!l, I). H., a nd 
HI)IIt! I~.jI I. I . • I .. , "f ' l) lyt ~' tl rphonllc lerJr 1.' >' I ;'; .,,· vt(' R£: sponse, Lxperl-
ml'qt '1\ - l ll.~ ," Apullo-Su/ ll<.: Tp!:' t PC1lje,'t Sljmm~ry Seienel! hL' poct, 
19 77 , !J (l • . ~h l - n9. 
') I 
K.lI.r e r, A. ( ., " inll" v,jt i ' ll,., in th · The rd PY ,f Diahe tps," Am. 
Scil' nti s t, (Ap ril 1979) . 
~ayeux , J. V., " l nllllt'lh' " f)f Z(: r o-(; on Single-Cel: Sys tems and 
Ze ro~ Fe r ml 'nt ,'r I)'.' ~ i ~n C()I1Cl' pt s , " 197 6 ~ASA Co lloq l;ium on 
Hiopro c essing ~1~ _SJ1_.t_(,( ' . tI" lhton, TX , M.1 r ch I<Hb, NASA 
T~ - X - 0) P.T4f. ---
~ ('Yydpp,jll, ~' ., \,j 1" 1, .. , .... . ~ ., '!lId S"h r .lm an i.ln , K. 
cap i I 1.1 r v ~ i ~'. r : ti l II ' "t . I I. II II hit' \" r m. Ii t Ori P 1. III e 
Co ll o id & Int (: rt .J('e Sc i. K1 , 19'J-2 1 ' ~ ( I ~R I). 
S ., "Thermo-
Sur f ac to ," J. 
t-bshe r, K . r\ ., f'.J1I1 -;inski , I) . A., dnd Bi e r, M., "Computer 
SimulatiLn .Ind I.xpt· ri nlc:nt.d Va lida :: i o n of lsof' l ect ri c Focusing 
in Ampho l int.·-Fr,·e Sys t" m" , " submi ct·d t CJ Jo urnal of 
~~)_r::~)g r.l phy . I 'Ii'! I . 
Mur .1k i, T. .Il1d ~b"I lh ll' hi , h..., "The r ma l An.dysis of M551 
Expe rim en t f o r ~t 1tl·ridl ., I' r nl't's'; in g in Space ," NAS8 -28732, Final 
Re po rt, 
Mliraki , T . dtld ~b S llhlll IIi , K., "TI 'l' rm .il Ana l ys is of '155£ 
EXJl I~ rirnl'nt I() r ' Lltl'ri.lis process ing in SPdCP ," NASA CR-129043, 
Octnhe> r 11)7 4 , l. b P)!.S . 
NorJt , F. J ., Kn ox , 1< . I., d nd Se am ;:m, G. V. F., ";~ J imination of 
Elp , trr)IIS1T' n t i c "' l l) w in An .l! ytira l Pa rti c l e F. l ect ro phoresis," in 
Hydroge l s ~_~~E?.~~ a nrl ~~ lated ~pp li ca tions, 1976, Pi'. 22 5-
2 4 0. 
Nyi r i, L. K., "s..) I:l.' (lllt·"t i ' )'1s of Sp._ce Ri oenp,ine e ring, " 197~ 
NASA Co ll o qllilllfl on tlioprchess ing in S pace , Houston, TX, March 
10-1 2 , 1976 , ~ :\ SA T~I - X- ) Hlq l. 
Ok e r, ~: . ;Jn d ~Il · r t, · . II ., " Tr. lll s i c nt flo il in x lIeat Transfer in 
Srltl.r:lted Liquid :\ i tr l»)'. I'11 .I nd F Il l .It St d nd a rd dl'd Ze ro 
Gr a v i t y ," NASA CK- 12(JL(JL , Ilc tube r 1973 . 
Ol so n, l; . H., ~cF .. r].-tnd , ' 1., a nd Bd rt e l s , P. H., "Application of 
the Aut o ln cl ted U t:'( tr IJphof('s i s Mic r osc ope Sy stem t o Various 
fH , l og i ca l Tests , " in E l pc trop ho r esis '81, Walt e r De Gruyter [. 
C.o ., Be rlin, 1915 1. pp . - 911-'J-'!6 . 
Ol so n, (; . R., Rdrt l' l s , P. It ., Br ooks , D. E., Bart e ls, H. G., and 
Seaman , G. V. ~ ' ., "Cutnl',. t c· r- co ntro l le d El ec tro phoresis 
~i c r()scope," S.,I~~_ 21_2 . ,)4-h l (1915 1)) . 
Ome nyi, S . " " Snyc!.:.'r , K. ~ ., Van O-; s , C. J., Ahsolorn, D. R., 
and Nelln dnn, A. W., " Kl'ulJ('tion of Ur op l E _ Fo rma tion and Sedi-
ment atio n of Fi xed F.ryth r ocy t es in Statio nary and Flowing 
Sys tems, " in F. l ec tropho r es i ~ ' 8 1, Waltf' r De Gruyter £. Co., 
Berlin, 1981 , pp . 96 1-970. 
52 
I 1I'1 1~' 1.... . ~ . ~: .. :1" d , ' r. H . S.. .1 nJ V 3 n C)-, ' , . 1, . J •• 
1.1 "", rt' d i :c j thr l) " y t ,. SUSJl,"\.; \. ) r~:, a t Un l t (, [" ,Ivlty ." 
I ntert ti d ' S ' . • HI. 4 02· .. (IQ (Jl; , e \9H I) . 
- - - - -- --- - -
, ~; t .\ I . ill t v .) f 
J . Co ll " j.j () 
(h tr,l('h . S •• "r •• l1ve.,t i .) n I)lie t v Surfa.: \:' '1" llsl un (;rcld lt'nts. XXI 
~1)S I' A~(-.!) . !,5'ni\ r y _~~'::..!.~n g . 1 111si> r u-.: k , Au st ri .... loIa y !97!:S . 
\J ~ tl.l h . S .• "Conv.>,' t i 0 11 Ph!' 1l 0 inl'na .I t 
1mI' ll "! !Ih .' I"r '1. 1 t.'r i.tl " Pro<,:ps~ ln!l.. " 
Sc i. ;;~ s..r:~.t " I-'r "'> I" tl. Ital v . '\pril 
h2 . 
Ht,c1 II l.' f.: J (,ra" lt y ') ! 
S('c ,) nd " lIn) . Syr.:. 011 :-1at. 
19rh . E~'\ -S P':-1 4 . Pi ;.-·-41~ -
Ih,tr .I, IJ. ~; •• " 1-.1I1Vl' , l l, ) 11 i ll r;/)n ti"I1() II ~-F l n '" L l ~' l tr " 11 h d r,,:sl " . " J . 
C h rI)Oi .l t l) . I t, ( I . 11.l,7 - 14 ) ( 1977) . 
~-- - - - -
()s lr ,:c h . '> ') " Cn n vv" t i <lll P i ll'I1!ll'l ell , 1 lI t \ '1l Pd l loll1 I ' t ' J r '1:.lt ,>1'i,1I" 
I' C (I, <:,~ , IIlr\ ill ~';p,lCt' , " XIX ( ()S PAK P l l' I ,lf V ~It:' l' tln g . I'hiladt:'lpI1l3 . 
PAt 197tJ . I'ape !" fl . 3.1. ------ - - .----- - - -
d~ tl ' , , ' ~ \ . S •• " (.JJnv .:ct i l) n Phenorn":ll .l ,It R. ' dll. · ed I : ra vi t " 'I f 
Int>'J rr .. lh": ! ," r ~'1.ltl rj . l l s Prucl;! s s ill g , " l.JS ,-, WC' ,>l ,! r n Kes,~ rv .' 
: In h,t-' r s it y . NI\S H-~I ~ 1 12 . Hnal R..: p"rt, April 1977 . 20 Phs . 
t }...;~rf\ ( \ 1 , : .... . , " () )n vf::~' r i Ii i i ii Cui'1t! f ll1 ~) U~~ - ~t ( ) W Ele t' tr '· 'r hute,-,if...; i " 
Se ' o ll d 1': llr o . ~ VTTl. u n ~lal . Sci. in Spa ce , rr.t !:>c .iti , Italy. AI·ril 
i'r ,~~ T~lt\ ~;1'-" 11-4~ -pp. - I 42-"f47 - - - - -- -
Ihl'--i,ll . ~ •• "Skyl db S. i e nre Oem')!I,>r r .ltlll ll <;. " Prol et:'dlng~~ 
S Yr.1pos ium u n Spaf'E' Pr l)c\:'ss ing and Manufacturing. Fr ;lsC'a ti. 
It:d ; , ~1.:, r ' I, ! 9r~-t::SKI ) s p..:-rnr:--
()sl:-ac h, S . _ln J ?nll e i i . D •• "The n l' rm :1 1 I nstahll i t ~ ' of 
r; ')Il' ll p t p l y 0')nf ln cci Fluids In s ld p So me P .1 1'ti ' ,ti ar Conflg,llr ,l-
~ i , 'n-;, " Tr;~s ._yf AS ~E, 3 .!.1) -354 (:-;ovpmh r \%J) . 
' .., [rd , ii , S • . In <1 Pr adr.'ln . A. , "Sllr fd (' ,-,-TI- I1~ i " 11 In1'w ,~ J (j)n v l' l ti .)n 
It Rd, ,, pd (; r d vily , " ~~~~na~ L~ . 4 19-4,~ !. ( :"h v 197 8) . 
It LII . r: . W. , "t.;t'l Li l' <illt! DYllam i c Keha vi o r uf t i ll' 1. 1fjllldVal),) r 
I 'l l e rt ... , ' !' \)u rill ~ Wl'ightl e ssncss." Al e E 55 th SymplJs ilim. IUlIston, 
I' X, F h r u. lr y 1% ') . ]1) p~s . 
i) .. e n , k. H., "Up tl crl l ~1t-;jSl lr ements a nd Tests P,·rf"rm.:d i n 
l.u .... -{; r 3vily I·:'lvirollmpnt." S P1~ 2 55 .74-81 (l9 HO)' 
I)w,n . K. . fL , "L .as-L3 !, lc' r Ik:havio r in iI L.) .... --I.,; CdV lt y t'. IIV lr () nl1ll ~ nt. " 
I!£ ~. L l' t l. ~ . 1 3 I - " i I (, J u 1 y I 98 I ) • 
0 .... \.' 11 . k. H., ")pti C';t 1 M ...· , lsur~m en t " .\ 'Hi rest, I' e rt, ) nnt'd ill .1 
Lo ....... cravily 1·: n v iru nml'Ilt.. " ()p~~Engr~~. Id!;-(d tS (J llly/Au)~ 'lst 
1 g~ 1 ) . 
CA.l en , R. B., " lnt ~'rft:' r l ) m e tr an d Ho l og r.iph y in a 1.0101 Gravity 
Envir,) nml.'nt," s ubmittf'o to Applied Opti c s, October 1981. 
Owen, R. B. and J o hn ,.; t u n , ~1. H., "La si~ r Shadowgraph and Schlieren 
StlIiies of Gr a vit y -Re l a ted Flolol Dur i ng Solidification," ~ 
I,sers in Engr. ~ , 129-1!.6 (19RI). 
P.11suinski , O. A., All vgl'r , T. 'T'., et a l., "Mathem~tical Modeling 
and Compl~ t e r :., imul fl~ i. ) 11 ( I f l soe l ec tri c FO ' usin g loIith Electro-
c hemicall y Def i lll' d Ampho l y tes , " Bi op hys . Chertl • ..!l, 193-202 
(1981) • 
Pa paziiln, .J. ': ., "Th l' Illt. ' r ,lc tion uf Bubbl es IoIHh Solidification 
Int e rf aces , " L.!~: Ae r ospflc\:' Sc i e nces Meeting, Los Angeles, CA, 
Janllary 1977, AJ A \ Pa p r 7i -194. 
Papazia n, .1. H. ilno Wi i , ox , W. R., "'!1l e rm a l Mip, ratio r. of Bubbles 
and Their lnter a-· ti o n '",i tll So lidi f i ca tio n Interface ," SPAR 1 
Final Repo rt, NAS,\ TM-X- 34 ,) H, Decem be r 197 6 . 
Papaz ian, J . ~ . ri nd Wil co x , W. R., "Bubbl e Beha vio r During 
So lid i ficatinn i l'. Lo w-C," NAS8-3 1529 , Final Rer' )rt, February 
I q7 9. 
Papa z i an , .J. M. ;Inc! \hl c( ,x , W. K., "Inlerac lio n of Bubbles loIith 
So!idif i ca tion Int e rf aces ," SPAR II Final Re port, NASA n1-X-78137, 
Ja nlkH y 1978. 
Pimputka r, S. M. and Ost r a ch , S., "Transi e nt Thermocapillary Flow 
in Thi i1 !. i quid I.aYL' r s , " Ph iS . of nuid s Q (July 1980). 
Plat t , G. K., "Spilce Vehicle Lo w Gravity Fluid Mechanics Problems 
and the Fe ,l s ibi.Lity of The ir Expe rim ental Investigation," NASA 
TM-X-5),)89 , ()c t o ber 1 , 1907. 
Po gso n, .I. T. a nd And e r s( Jn , lJ. M., "Space Pro c ess ing Float Zone 
T~It;~ r mil l An a l yc; i s , " NAS8 - 3 11:J'.l5 , Final Re port, Ma y 1976, 20 pgs. 
f:eed, R. ~: ., Ue lh,)f f , 1.1., a nd Adalr, H. L., "Surface-Tension 
Induced Conv ect ion , Ex pe rim e nt MA- 041, " Apollo-Soyuz lest Project 
Summary Science Report , Vo l. I, NASA SP-412, 1977, pp. 369-401. 
Rembal.JT1, A., "1>1i c ros ph e rr~ s 3S Immunoreagents for Cell Identifi-
ca tio n," in Flow Cy tome try and Sorting (Melamed, MuJ laney and 
~nd e l so hn, eds .), Jo hn Wil e y , 1979. 
Rembd lITo, A., e t ii I., "Po lyg iutClr'lldehyde: A New RP.agcnt for 
Coupl ing Prot e in s t o Mi c rtJsp heres and for Labeling Cell-Surface 
Re ce pt io n s ," ~_Immlln0 • . J!~hods 24, 239 .. 250 (1978). 
Remba LlTl, A., Ye n, S .P. S., t·1.-trge l, S., ancl Levy, J., "Synthesis 
and Reac:tions o f Hydro ~hili c Functio na l Mi c rospher es for 
Immuno l ogic a l St llrlies" , J. Immuno. Methods 24,239-250 (l9iS). 
54 
':"lI1h"c', . ,\ . , )'''' 1 , '> . l / . ~ •• • ' l .11 . , .. ~\' lItll \' :;i'> 111\1 k,.1c t ioIlS c f 
i{ vrl r" l't ti 1 i c FII'I"f i ,," .11 :I i ' rd ' ph, · r .... " t It" [mmllno l" I~ i c , 1l St 'I,lies", 
I . ~I.l l r ()m . Sl· i . C ItVIIl . 1\ 11, i) (ll-Id": ( IQ ;'l) . 
kl'm h<lIITl , ' • .tn,! ~-tlq ,t' l , S., "!)" ; ign l I t l"llymt' r lc Imm unomi c r o -
SJl hL' r l!<; f,)r (('I I Lah lin)" and r:cll Sl'p.1 r Hlo n , " Kr it . Po l ymer J., 
I I , ..: 7,) - 2HII C), '" . ' .p l l d lynn . 
k .. mh;ll u;I , A., 1\' 11, <; . I' . .... . , Ch" , ," ): , • \" dl.1c[· . '> ., ~l,ldy , R. S., 
( ~ , r d o n, I. I. • • In,! IJr .'y ,·r , Ii. J •• " Functl<) llal Po lym e r ic ~'1ic ro-
"1'1" rL'''; !). I ,· ; , t! , .1\ ":-1 l v .t r" ", ,,, · tl, v : 
..., l II I i (, " , " ~ . I l' r 'IT'll ll • " II I l' S ( I. L' :-
- - - . . 
',1"1 11')(, !' v loItt> r'l r I mrlunll, ' hL'mic al 
II" ( '1.l nh i t\ p r il IlJ7h). 
\ 1 }, t lon • \ . 111<1 iJ r L', I' r . '. 
f l) r l :l' I I i " I " I i I )' 
I . , " I I~ in l1 'I " l' i , r ll :,p ll" rL"i: Po I )'T'l. ' r Ie 
20H . In 1 ~, ,lg l ' ll t!:> 
(191) 11 ) . 
, tl hl " I ', lllL '! / 'l , " Sl' i, -nce 
{.- YilIl IJs, '..' . r · . and S.lt ,' r :'·L' , H. ' I •• "Liqu id f'r ' lJ)('l lclnt &·ha'; ior 
dl I ... '" .I ll ri (A' r o -{; , " ill '~ I~,~~~'~ i)l'I,dV i o r o f Liquid!> i l ~ ... V,G ving 
Co ntain,· n .. Ioo.·it l! ,\ pp l i , .ltion,.; t u ~)I ' t' Veh icle T echno logy , NASA 
Si'= l lll;-: I- ijl ,-(,-: - --- - - - - - - .- - _.-
.,II(, J c:" . 1' . iI • • "lIl gh ~) " ,(ol llt.illl l, r;n l1ti"(I'JlI,,-F1l) Ioo.' :: Ll' t r opho resis 
ill 'Ii, [ o/!, r,l v it y ," '\,\ S :\ T~1 - 7HI) ~ , F,·hr l,. \' :97/j . 
i<II (IIi c'''' , P. II ., "S,l l'lp l,' ~ lr <.! lm IHstn r ti ') n ~bdeLed in Con t in uol1S-
Flo ' .. ' r:ltJ (·t r o!' ltu r( , ;j<.; . " :\,\!'>,\ nl-:\ - 713 1 7~ , '\llgll<.;t 1979 , 45 pgs . 
KI,o. I,,· .... P. II ., "Hi/'il \{1· ... · , llIti ,, 11 (:.onti'I!~ l lls -Fl o ", Uert r opho r e sls 
in the 1~I'rill ,·(:(l (; rdllit v I.nvi r .JI1·r l 'n t, " in ~: lec tr()rhor£'sis ' RI, 
\~ ,I I f' r De (,rll v t ' I' r, (;() . , 0(' r 1 I I . 1 9~ : . fl;:;-:-919-932 . 
P. H. olnd S:1yd. ' r, 1<. . S. , " TIll' ::ttect ()I \.xia l Gr :ldient s 
( hd,nh , ' r , l ( " ' I ' : )l ( '~ ;I, r 1, II hl j , I t 1 I ') 
k t"sl ' . tr , I t SI Jr: i, r y '\, \..·:"~ Il; ') I:, } ~ IJI I , -,1/\ , 
Pr ' JI ' ,; "d j'1).;-; ,' f ~1 ... t ,.; r idl s 
: . , I ' ! L':J h t: r I f) - I 9 , I Q,~ 1 • 
!-.il'H i l's , p. , tilt! ,: , ;,,"'1' , i{. s . . ":;u;n, · rl (' dl '\I1 .!l y" is of 
Crll lti T) I!II" " ,)1-' 1:1 " ' 1 r ""!:o, r ,·si ..; , " in I: l (:(' t r o pho r esis ' 8 1, wa lter 
Ik ( ':' II Y lc' [ ~ (.» . , II,· r! i n . I () }01 I , rJl . 1),,)<)'':91-7- .-- - - ----
K i1od ' ~o.; , 1' . 11 . , :' i LI,'r , r. Y. , 'I llri Sn yd,' r , 1< . S., "Oesig n 
:-;" n " id e r d till n ,-; "f .1 '1'11 " rP1'l I I Y S t <1 h i L i. 7. l' J Co n tin llO us Fl o .... 
1'. l p(' tr ' )phl) r v';i " CI ', li lh"r, " f': II 'c tru rfll l [L,,,is ' Rl, \\a l u , r De Cruyt e r & 
Co ., Ilr-rlin , I(H~ I, pp . <j7 1~9h l. -- ' -- - ----
Ku oL' rL'i()! l , '-i . J . ,tl 1d ~ ;pr; ldl t.:v , I . • W., " \lJ ml'!' i c rli :\ ;llys i s o f 
~ , ;Itural f'.,,,IV . >, r ; , )1 ' .i I ·1 ... ',)- IJ"',l' I, ,, i (\ I1 .:11 ~; (Jl l ar<' anri Circul ar 
CI)nt.1lI1t'r,.; ill 1.lJ w (, r .• v il v , " ~·~~I .-:~ e..~l ~':~X ... _,~~~i~io n of F luid 
IJvn'1 mi (' ~, Am l 'ri( ' .11 i'll y o.;;(,.1 1 Sl)ci " lv , Ilh,I",1 , ';(.", Y' )r k , r-.;"·Jember 
Tg .~ ').--
') ') 
~be rt-;'1I 1, S • . J., "1'r ,1<! "~' , L. '..'., -'Inc! C;o l ds tein. ~l . P., 
"NIJIll'ric- .11 . \n , tl y -,i ~ ; I II \t' Ilra l (lJ nvec t i· n in Tloio-IH 'nensional 
Sqll.1r~' .lilt! ( l. r ,· ld .lr r:O Il! 1I ' I,' r..; in 1.,) 101 Gr av ity," NASW-28I, 
Int e r i ;n He port , '\'l g U-a ~ lIH ' I, iJ pg'i. 
Ruhin, A. I.., "St:p.tr a ti nll "f Ly mphocy t es b y Electrophoresis 
Under Terres tri .11 rn nrliti ' l'1 ~: dnd a t Ze r o Gravity," NAS8-31S13, 
Fi nal Report, .! ,11l 1Llf -l 197 1 , ~4 pgs. 
Saund e r s , C. P. 1<., "TIt<' ,)PAI.: 7/)-1 '1 ~:xp '~I·imellts: Charged Water 
:Jrop O!' c ill a ti ll ll'i," 17ll , '\"-' r ()~;pac~ Sc i e nces Mee ting, New 
Orlean'>, 1.'\, . l:t n ll dr yl~r~~C\:\ D:] per 79-0n4. 
Sav ill !' , I). A., "r: nw Slrl\< tllr~ alld SLlhil it y ill Co ntil1llOUS 
Flow Uec trophl)r, ' si.; ," !~~~ochl'm. lI ydrod y n,lm. l (l98fl ). 
Saville, D. lI., "~ lrl lC'tllrt' 1) :- Tel.l[l c' r:lt'lr e -'l ilti Ve loc ity Fields 
in an r: l ec troIlSin.) it- ,tll y Dl ' iven H o w, " a'~ cepr. eG f,)r publication 
in Pr oceeciings ,)f ~Ll t", ri a l ,> \{ese -'lr (' h Society >leeting, Roston, 
MA, No vemb e r 16 -19, 198 1. 
Saville, D. A., " Fll dd ~'k ' dl'\ lli c s of c'. ntillu{) us Flow F.lectroph ') -
resis," XXI COS l' lIl{ PI (' ll rl r:, y._ Me e ttng , Inll s bruck , Austria, May 
29-June I fl , 19 78 . 
S~ vill e , D. A., aid Ost r dch , S., " Fluid M.:: c h-'l nics of Glntinuous 
Flow r:l ec tro ph,lrc ·..; i c; , " N,\S R- 1 1349, Fit .a l Report, April 1978. 
Saville, l) . A. an d L), n,' h , r:. I)., "Hf'ilt Tr a nsfer in the Thennal 
Entrance Re)', ion n l a n I ntl~ rn a ll y tll'<Ite d Fl ow," Chern. Engr. 
Comm., in pr ess , 19iW . 
Savill e , D. f\ . an.! Rhodes , P. II., "Th e rm.-II Convection in a 
I..at e r a ll y Con I ill(·d Flow , " ~ull. Am. Phys. Soc . Q, 1097 
( i 98 0 ) • 
SC ilfT1cln, C;. V. F., "r~ J.>r tr "l)llU r e ti (' r1Jhil iti es ()f Tissue Culture 
Ce ll s in EX[lont' flti.11 .IIHJ Pdr :ts ync l!ro llUu s C; n 'wth," Nature 207, 
Rh -8 7 (I 96 5) • 
Seam • .II1, G. I. F. ;tnJ Il r u,) k s , I). I': ., "Anal y tiC-'ll Cell Electro-
phoresis," in Elt..:ctrokin c ti c Sepa ration Methods (~s, P. G. 
Ri g hetti, e t .11.), Eis('vi f' r /:--Jo rth-H o llanci Biome dica . Press, 
1979, pp. 9 5-1 ~ 0. 
Seal:lan, r. . v. r' ., All c!ll , 1<. r:., &1rl o w, G. H., and Bier, M., 
"Oe t a il ed Result s ,)f ,\:';,[ 1) I':x pf' riment :1A-OOl," Second Euro Sym. 
on Mat. Sci. in Sp.lc e , Fr.lsc,lti, r Udy, April 197(1, ESA SP-114, 
pp.-I S5-1~-----
Sen, A. K., S'l1it.h, ~1. K., ri nd Da vis, S. H., "St e ;Jdy Thermo-
ca pillary Fl o ws i1 nd The ir Stahil£ty," prese nted at 1 aterials 
Resea r c h So - i e t y :'le e tin); , Roston, ~lA, Novemher 16-IS, 1981. 
5b 
ell , A . K. a nd l)dV i s , S . H., " St ",t tl )' r1H'rl'locapitl c1r y Fl .-)\,I S in 
TW0-l litnt'n s l on .1 1 S l u ts , " t o h e publi sh!'d in J uu r n :il o f FI,dd 
Me c lIa n i C s, 1 9H ~ • 
--- - -
Se n~e r ". J . V. ilnd :-h l dove r, !'1 . K., "Cr it i cal Phi'llumena in a Low 
Gravit y Enviru nment," CaS PAR , Spac e Research, Vu l. 18, P"rgamon 
!> r ess , 197 H. --
~L:n gc r s , ,J. V. alld ~b ld v(: r, ~1 . R., "Cr it i ca l Phl'IlUlnt! l1d Experi-
Inl'nt 111 Sp rIC(: , " Z."_~ ~g . We Ir . l , 37 1 (1978) . 
Slla nkdr, N., Cui' , R., il no SU h r ,l lTIaniilll, R. S., " The r ,nuc ..l ,d Il~ry 
M)t i un .)[ Hubhl e' '' In sid· Dr ops ," accepted for 11llhl h : a ti u l, in 
Pr dcl'eti in gs of 'iatt'ri ai-; Kes(,'1rc h Society ~leL·ting , OO:;t OIl , MA, 
\.)vetnber 16 -19 , 19H 1. 
S~ ldllk , lr, " ColI:', R., and Sub r dman i an , K. S ., '''l llt'nnocclJ' illar y 
:"1i ~ ration .)f a Filliel Dr o pl e t In side a Ll r .)p in a Sp..lce 
LiI:)IJ r a t o r y , " submitt ed t o) Tnt . J . Multiphase FI 0,=~ , 5HI -')')4 
(I 9!:l1 ) • 
'h dnkar , N. anti SUbrlm ,lnian , R. S ., "Th e S l o w :\zi<';YTlI mt;' tr i c 
Tlw rmucap ill a r y Mlgrrlt', }n of an Ec c en tr i c-li l y f-'tn cd Bub t'ol .' 
In"ide rl Dr ' )p j ' l <l S p a e l.ah0 r oltn rv, " s uf)mi l l'd t o JO llrn.1l of 
Fluid Me cha ni cs , 19RI. 
~; rn il h , M. K. d nd i),Jv i s , S . II ., "lnst,lbili ty o f :';hea r L-' d Liqui.1 
l.'J y ~' r -; ," to he p 'l hl i shl.!d in JO l1rnal o f ~' lujd Mechanics, 1982. 
Smu l ka , A. K. , " r-1ar ;; ~ l , S . , Ne rr e n, B. H., and Re mballn , ,\., 
" r:lec t r o p ho r es i.s Cel l Sepa r ilt i o l1 by Mans o f :1 icrn sphe re s," 
.IH ochpm . ~~y'I:1.~~ ,',c_t a . 588 , 1 246-255 (t97 9 ). 
S,llu lk ,l , A. K • .llld ~1.: (;lIir e , J. 1' ., "CAJntiliun u s - Fl o ,,' Ut'ct l () pho -
r e-;i -;: f'1L'mh rd llt'- '\ S-;UC iat ... c1 ~e v i.1 Ion s () [ ~lltler pH a nd Cll nduc ti-
vit y , " ~.\S ,\ r -I- 1F', 2 t l ) :' (Jv c mh p [ 1<)78 . 
S;n ,Jlkil, A. 1( . ,1 nd 'Ii It e r, T. Y., "lsu L' I {' (' tri r 1' .) , ' 1\<., i 11 / , O i Ked 
Bl o o d Ce ll ,.; i 1 a Den'; il,! (,r a dit' llt Stahi] ized Col LJ :l!1 , " NA ,A 
HI-1H 2hH , Fthrq,H\' 19H fl , 2.6 p~ s . 
Sll ydl:'r , H. S., "SPd C l.! Pr vC L'SS i l1g u n Slry t d b al Hi AS TP, " 19 76 NASA 
Co lloqu ium on Bi ol' r oc0ss ing in S pace , llo l1 s t on , TX , March I O-~ 
T(7 1) , "l,\SA 1':v1-,' - 58 1 'rr:-- .--------
S I' VJL' f , R. S., " El er-trn pli(,r t! si s 11Cnlons trrltion I) n Apo ll o 16 , " 
'l ,iS \ TI1- X-6472 4, ~ov 0' nhe r 1972 . 
Sn yci ' r, H. S ., "Hl.!v i C' wof tht:- r~ ,iS ,i r: l p ( rropho r ,,,, i ·, Pr l) ~r a m," 
i ll E l (: ctro phol e si s ' HI, Wa lt e r l), ' Gru yt e r & C0 ., lSt- rlin, 19RI, 
PI' . -Ri:l1 -R~-----
57 
Snyder, R. S., Bi e r, M., Griffin, R. N., Johnson, A. J., 
Leidheiser, H., Micale, F • .I., Vanderl-vff, J. W., Rosa, ~., and 
Van Oss, C. J., "Free Fluid Particle Elec trophoresis on Apollo 
16," Sep. 6. Purif. Methods~, 259-282 (197'3). 
Snyder, R. S. a nd Allen, R. E., "Static Free-Fluid Electrophores 
In Space," Materi als Sc i Lnces in Spac e with Applications to 
Space Processing, Progre ss in Astro nautics and Aeronautics, 
Vol. 52, 1977, pr . 399- 4 10 . 
Snyder, H. S. a nd Seama ll, G. V. F., "Experimentation in Space an 
Biorheology," Thi rd Int e rna t ional Congress of Biorheology 
Symposium on Hemo rheol ogy in Astronautics, Biorheology~, 7-11 
(1979). 
Snyder, R. S. and ttGui r e , J . K., "Characterization of Contin-
uous Flow Electr,)phoresis fo r Improving ReGolution and 
Throughput," submitted to Electrophoresis, 1981. 
Spradley, L. W., "The rmoaco ustic Convec tion of Fluie"'s in Low 
Gravity," 12th Ae rospa ce Sciences Meeting, Washington, D. C., 
January 1974, AIAA Pape r 74-76. 
Spradley, L. W., "A Re view of Natural Convection Phenomena in 
Solar Co llec t o r s ," AIAA 11 th Thermophysics Conference, San Diego J 
CA, July 14-16, 1976, AIAA Paper 76-450. 
Sprc>dley, L. W. a nd lDurgeo is, S. V., " Space Processing Convec-
tion: G-Jitter Convectio n of Confined Fluids in Low Gravity," 
10th Thermophysics Conf e rence, Denver, CO, May 1975, AlAA Paper 
75-695. 
Spradley, L. W., tic ur geo is, S. V., Fan, C., and Grodzka, P. G., 
"A NlJIlerical Solution tur Thermoacoustic Convection of Fl .... ids in 
Low Gr a vity," NASA CR- 22 h9, May 1973, 90 pgs. 
Spradley, L. W. a nd Churc hill, S. W., "Pressure and Buoyancy 
Driven nlerllial Co nv ectIon in a Rectangular Enclo~ure," J. Fluid 
Hech. 70 , 705- 720 (1975). 
Strickler, A., "Def l ec t e d-Lamina Electrophoresis (OLE): An 
Approach to High Performance Separation of Biological Materials 
in Spiice," 15th Aerospace Sciences Meeting, Los Angeles, CA, 
January 1977, AIAA Paper 77-233. 
Strickl e r, A.., "New Pe rspe c tives in Electrophoresis Bioprocess-
ing in Space," 16th Aerospace Sciences Meeting, Huntsville, AL, 
January 1978, AIAA Paper 7 8-225. 
58 
SUhr .lm d lli Jl1 , R. S., "S l tl..., ~Ii ~ r ,\ ti () n o f ( " I " I\ u bb l l'-; i l1 1 'na'rmal 
(, radipnt," AI ChE J Oll rniJl_ 27 , 6 46 - ,,')4 ( J ul y 19 K I ) . 
Subra md ni,11 1, R. S. and t:h i, ~. , "l1u h h l L' ll i s so l ll tj . )11 with 
Ln e mi c a l React i o n," Che m. Engr. Sci~~ , 2\RS - 2194 (198 0). 
Subra man i an , R. S. dnd ('..o l e , R., " A St uci y 0 1 Ph ysi c il l Phenomena 
in Co n t <li ll e rl es s G \.I~ S I'rl)t ' L'''::; ill ~ , '' 17 t h Ae r ospn_c Sc i e nc e s 
~~o:..!. ~ng, N-·w Orl L·ans , l A , h nl Llr y 1~79 . 
SlIh rd lll')nian , R. ~ • .II I J IL'il l h e r g , M. C. , " Til t! Ru l ..: uf Conv" c tive 
'l' r an sp. , rt i ll lb.· ) i ..; ~ " I\l li l\ l1 I) r (; r lJw l h ,) f , I C,le; :~u n bl e , " 
Ch e rn. l'h ys . 71. , h i3 II - IIK IJ ( 19K () . 
- -- --- - - -
St lbr.I III ,wLI II , 1<. 'i . I ll d ~l' i nh L' r g , r'l . ( ., " '\S :m11 1t u l i l' [ xpan s i o ns 
i n GJS Bubtll e i)h su i llt i (ll l , " A l CIi E 7 ~ :-d :U\lII I.11 .'1l' l' li ng , Cb i.: .lgO , 
[II i 11,) i s , r\" v L"n bt:1' 1 g.-H) . 
Suh r .l m. II1L ln, R. S . l il d I-,'e i n b e r g , :-1. C . , "As vmp l dl i t' Expan -,; i n ns 
f o r the lk sl' r i l' tl o n ,I f l h l' (;..1 5 Bub hLe Di s so luti u n s , " AI C hr~ 
J O llr ~~ 32 , 7 )q -7 '. R ( 19K I ). 
Sllhr.ln cwi dll , R. S • .Il1 d Wi l c o x, W. R., "nle l-1 ig r il t i o l1 o f Fluic1 
Ilrop l ., t s a l111 I h"i r In t l:: rdc tion s I n;] Th e rma l t; r ,1d i ent, " 
Pr r)L' P L' d i ngs 1, 1 t h., F I':S Wo r ks h u l' , ,Ju ly J9 79, HlIl1t <; v il Je , At. . 
Sud o l , E . D., .. TU .... . Hd the Pr o d uc t i o n o f l o<i r ge - P'I r t i t' l e -Si ze 
Mono ci i spe r se La l t-')( ~· -;-T h e Pho t o ini t lill ed Emu l s i o n l' o lymeri~a tion 
o f St y r e ne ," Nd s t L'r ... The si s , Le h igh Uni ve r s ity, 11}7 H. 
Symo l1 s , E. P., " u> r t) Cr ,lV i t y Pr \J!)C ll a nt Tr :l ns f e r," S p a ce TrnllS-
P'HLlti o n Sy s t <:m Pro p li l s i o n Techno l ogy O) nf .~ r e nc , Vo l. 4, April 
197 1. 
Tdyl l) ;' , C. k ., l{e mnat UTI , A., Ru ss,_· I I, R., I'clr k E" r, .J., () 'Hrl e n, R., 
<Inri I.Ukl · S , R. i . , " l! tJna :l Ii L YlnrhlJl' yt ~c; I II Gi (' sm o:! Stolln e ti 
Pr ,· p.l r rl t i lJ l1s, " ~_I_ ~!2_~I .::>... _~~~~ .!2 , R I-~9 ( 1 977) . 
Ta y t(J r , (; . R., " SU[v · y ) t (p l1 Hi u l l)gy l~xp \' ri nIL'llt :; in Red l lCcd 
Gr <lvi t , " 1976 NAS A Co l l o qu i um 0 11 Hi t) p r oce ss i ng in Space, 
HOll stu n, TX, M. lrc h 10 - 12 , 197 h , :\,\ SA "r.1 - X--S8 f9 1.- - --- -
Te g ar t, .J . K. an d Bu t z , I. K., "An a l '~ i s .j f Sk y l 'lh Fl u irl 
Mec h a n i c's Sc i (' l1C' c ik~ I~I) I I ... t L1t i o ll S , " Fi n .tl R(' po r t , NA S8- 3 1I r)9, 
~Ia y I 97 S. 
fo rJd , P., "Grav i ty dl1d lh · CA! II: l n tr a cL' lllll.!1 S trll, ' tur e s rind 
St u k 0S Sed imenta tiu ll, " 197& NASA Cn ll ll f] ll i ' lm o n IS i op roce ss ~r~ 
~~..:..': , HO \l s t , .i1 , TX , '!rl r,-j)j()=T-7: 1976 , :--J AS A T'1 -X-,)H I91. 
Tudd, P. 01 110 Mi liL o , k . 1-' ., Holt !. , K. C., a ll ri C, Ji lil 'S , R. " ., 
"Ce ll EJc t r ' ll ,hu r es i <; , i n F l o w CY L l) m (~ tr y il nd S 'Hting (Mel.l1nl"<l, 
~l u 11 an -=y , 1'\. 11 ,1 e I S d hn , I·d s . ~-.Jo-h n- \·fi Cev-;- 1-9'r9.--- - -
5':1 
Todd, P., Hymer, ~. C., Plank, L. 0., Marks, G. 1'1., Kunze. M. E •• 
Giranda, V., and Mt>hrishi, J. N., "Separation of Functioning 
Mammalian Cells IJY Density~radient Electrophoresis," in 
Electrophoresis '81, Wal ter De Gruyter & Co •• Berlin. 1981. 
p p. 87 I -882 • 
Tseng, C. 1'1., EI-t\asser, M. S., and Vanderhoff, J. W •• "Modeling 
the Equllibrlllll Swelling o f Latex Particles with ti:>nomers." 
Organic Coating s & Plastics Chemistry 45, 317-322 (1981). 
Vanderhoff, J. W. dlld t-A~cale, F. J., "~v3luation of Surface 
Properties in SPAR Elec trophoresIs," Final Report, NAS8-326S7, 
NovembEr 1978, 23 pgs. 
Vanderho ff, J. w., El-t\a s-,e r, M. S., Mical E, F. J., Sudol. E., 
and Tseng, C. 1'1., "Produr: tlon of Large-Particle-Size ti:>nodis-
perse Latexes i n Space," 2cc epted for publication in Proceedings 
of Materials Researc h Society Meeting, Boston, MA. November 
16-19, 19B1. 
Vanderhof f , J. W., Mi cil l e , F. J., a,ld Krllllrine, P. H., "low-
Electroosmotic MJbility watIngs for ASTP Free-Fluid Electropho-
retic Separation," Sep. Purif. Methods~, 61-87 (1977). 
Vanderhoff, J. W., Micale, F. J., El-Aasser, M. S., Sterk. A. A. •• 
Bethke, G. W., Sudol, E. D., and Durbin. D. P •• "Heterogeneous 
Chemical Reactions: Pre parations of Monodisperse Latexes." Final 
Report, NAS8-32399, hly !Q77. 
Van ass, C. J., Bigazz i, P. E., Gillman, C. F., and AJ len. R. E •• 
"Preparative Elec trophor e sis of Living Lumphocytes," Tnird Space 
Processing Symposium: Skylab Results, Vol. 11, June 1974, ~p. 
755-763. 
Van ass, C. J., e t a l., "Preparative Electrophoresis of Human 
LlIlIphocytes," Prepar. Biochem. ~, 457-472 (1974). 
Veen, G. E., "t:lec tro pho retic Separator Project :-1570," 
NASB-28365, Final Report, October 1972. 
Wallner, L. E. and Nakanishi,S., "A Study of Liquid Hydrogen in 
Zero Gravity," NASA TM-X-723, August 1963,65 pgs. 
Wal ter, H. U., Knoh, E. J., and Brooks, D. E., "Membrant> Surface 
Properties other tha n Chrtrge Involved in Cell SeparaLl.on by 
Partition in Polymer, Aqueo us 1\Io-Phase Systems," Biochem • .!2. 
2959-2964 (1976). 
Wang, T. G., Saffren, M. ~1., and Elleman, D. D., "Drop Dynamics 
in Space," Secone Euro. Sym. on Mat. Sci. in Space, Frascati, 
Italy, April 1976, ESA SP-114, pp. 405-419. 
60 
I,,'e l il t>, q ! , ~. l ; • .-in.! Su br I n lilian, R. " ., " 1) 1 S~ l) l Ol I i ,) ll tit 
~111I t l · U rT1 P')llL' l lt Bubbl e' s, " J. Am. C t.' r"~0_' ~,:" 63, , 27-')j! ( I ~Hl). 
WL'illO L' r g , ~. l: . :}nd Subr .lndnLlll, K. S., . Uisso lul\oll ur 
~llJ ll i , · o llp.)I1 L'l1t Bubbl ··j in Glass Mel t ~ ," IJrest.'nt. ·.t ,Il Amer i ean 
L.' rlmi r Soci e t y B21l.t AI l 11IVl 1 '1et' ting, Chi l" dgo , III InlJl s , AI c11 
I L) r\ (J . 
''c· i " 0L' r !', , M. C. 111.1 Subr .llTI ..lnian, 1<. S., "The Dl" "li illtil}ll .. f a 
St oll 1 I l1dr y Buh I ~· 1·.1 11 1.111 , · , ' 0 b y Chemi' ...I 1 ; I..~ ;v · ti()n,·· Chern. t::1I~C. 
") l I . 'In I 9 ') 0) - I CJIl ') ( I 9R I ) • 
W.- j ,.,· " I, . A., 1 .~lnltl l l, .J. 101., ; 111 .1 kl ,· l lI n. tll, D. W., ·· lllv p sti ;;.lti o n 
" r tI ,L' ·· I r. -e - Fill w Ei cc lrup ho r P I i .' Pr o ,-,~ -; s," N'\ SK- I !~III) , ~ I. , \, 
1 '1/ 9. 
" i l . ·nx , W. R" " 'l b r ,"I Ini<l n , R. S., Pal'l z Ltn, J. ~I" Smith, H. D., 
...I lld >Lttlox, I). '1., " S,· r e elling o f Li '1 llids f o r TI1<:r f!1CH.: apiILlcy 
B th h l e ~klv l·'n l"n l, " :\1,\,,- J_o ucn~ .!2, I 02? -J ()2 4 (S <, pt.>I'lher l'H9). 
', 1 
• I 
_,, ___ <_._~ __ . __ ._>-. •• ~._~ ___ ---.-_w·..,....,_~",~~",,~,·~a"'''''''*~=t,_""".u;.,.,,...,."""""*'=-""'::::u""=="',,....,,,V$~" __ ; ..... ""t£!!JI!s-"',.!II!I,t!k!lll!US!ll!!w .... S.XIl!!WJ4._.$I!I!. 4&XIIII4£_._1..1111111. I .. 
' " 
I 
Glasses and Ceramics 
Ali, M. A. and Larsen, D. C., "Space Processing of Chalcogenlde 
Glass," ITTRI, N.',)8-30627, Annual Report, March II, 1916, 
48 pgs. 
Anderson, P. M. and Lord, A. E., "The Effects of Structural 
Relaxation and Crystallization on Isothermal Viscous Flow Near 
the Gli'lsS Temperature in Metglas 2826," Mat. Sci. Engr. 44, 
279-284 (1980). 
Anderson, P. M. and Lord, A. E., "Exact Values for Crystalliza-
tion Temperatures at Different Heating Rates from IsothermaJ. 
Transformation Times," Mat. Sci. Engr.~, 93-96 (1980). 
Anderson, P. M. and Lord, A. E., "Viscosity of Metglas 2826 Near 
t he Glass Transition Using Ra pid Heating," ,J. Noncryst. Solids 
}7, 219-229 (1980). 
Anderson, P. M. and Lord, A. E., "Continuous Cooling (CT) Versus 
Isothermal Transformation (TTT) Diagrams in Metallic Alloy 
Glasses," J. Noncryst. Solids~, 267-272 (1980). 
Anderson, P. M. and Lord, A. E., "Correlation Between Viscous 
Flow and DSC Measurements at the Glass Transition in the 
Me tall1c Glass Alloy Fe40Ni 40P 1486," Mat. Sci. Engr. i!, 
267-270 (1980). 
Anderson, P. M. and Lord, A. E., "Demonstration of Phase 
Transition and Properties of ~~tallic Glasses for 
Undergraduates," Am. J. Phys. ~, HO-82 (January 1978). 
furemus. R. H., "Processing 0 f Glass in Space," 17 th Aerospace 
Sciences Meetin&, New Orleans, LA, January 1979, AIAA Paper 79-
0031. 
Doremus, R. H., "Nucleation Theory: Is Replacment Free Energy 
Needed?" presented at Materials Research Society Meeting, 
Bo ston, MA, November 16-19, 1981. 
Downs, R., Ebnt~r, M., and Nolen, R., "Analysis of Shell Blowing 
Gases from Metal Organic Gels," J. Am. Vac. Soc.~, 1272 (1981). 
Downs, R. L., Ebner, M. A., and Nolen, R. L., "Glass Shell Manu-
facturing in Space," Final Report, NAS8-33103, December 21, 
1981, 98 pgs. 
Dunn, S. A., "Expansion and Concentering of Glass Microballoons, 









Uunn, S. A., Concentering of Glass Microhalloons," Hjorkstoii
_	 Labs, Final Report, November 1977, 44 pgR.
Dunn, S. A., "Glass or Ceramic Concentered Microballoons,"
Final Report, April 1916, 23 pgs.
Happe, R. A., Possibilities for Producing New c;ln:.ses in Sri-ice,"
NAR, mace Processing and Manufacturing Meeting, !NASA/MSF(:,
February 1970, 30 pgs.
•	 liappe, R. A., "Implications of Zero Cravity fur Producing
New Glasses in Space," .J. of Non-Cryst. Solids 3, 375
(1970).
	 -	 ^--	 `- -
Happe, R. A., "Study of the Production of llniglso New Glast-,s,"
NASA CR-123740, .June 1975, 153 pgs.
Happe, R. A. and Kim, K. S., "Containerless Processing of Glass,
Experiment 74-42," SPAR Vill Experiment Report, Sk•ptemhor 24,
1981, 36 pgs.
Happe, P. A. and Topul, L. E., "Oxide Glass Procte-,sing," Th ird
Space Processing Symposium: Skylab Results, Vol. 11, M-14-5,
June 1974, pp. 887-924. —
Happe, R. A. and Topo.l, L. E., "Experiments Leading to tht.
Production of New Glasses in S--nce," 12th Aero s pa ce Sc iences
I	
Meeting, Washingtnn, U.C., January 1974, AIAA Paper 74-159.
.Jucha, R. B., Cole, R., et al., "Hubble Rise in MW ten Classes,-
submitted to Journal of American Ceramic Society, 1991.
Kinser, D. L., "Study of Diffusion Coefficients of Glasse- Under
0--C," NAS9-30656, Final Report, March 16, 1977.
I,ir.,c•n, D. C., "TheorPt[cal Study of the Production of Unique
Glasses in Spac . ," NAS8-29850, Final Report, May 1475.
Larsen, D. C. and Ali, M. 4., "Space Processing of Chalrot-,onide
Glass," NAS8-30627, Final Report, March 30, 1977, Sri pgs.
l..irsen, D. C., Ali, M. A., and Crandall, W. H., - space P roocss-
iny, of Chalcog.nidP Glasses," Third Space Processing Symyosium_
SKylab Results, ,June 1974, Vol. II, pp. 925 -91H.
Lf , C. T., "Process in ) ,  F.-B0 3
 Glass-Ceramirs in S 1 :ice," NA! K-
31381 , Annual Report, October 15, 1976, 46 pgs.
4cNe11, T., Cole, R., and Sub ram aniao, R. S., "Surtace Teoslon
Driven Flow in Glassmelts and Model Fluids," ncvollied lOr
publication In Proceedings of MaG, rlals Ri-search tieclety






Meyyappan, M., Subramani.an, R. S., Wilcox, W. R., and Smith, H., 
"Bubble Behavior in ~lten Glass in a Temperature Gradient," 
accepted for publ icatLon in Proceedings of Materials Research 
Society Meeting, Boston, MA. November 16-19, 1981. 
Mukher jee, S. P., .. Sol-Gel Processes in GlasH Sc ience and 
Technology," Proceeding/J of the International Conference on 
Frontiers of Glass Science, University of California, los 
Angeles, July 16-~98~ 
Mukher jee, S. P., "Gels and Gel DerIved Glasses in the 
Na 20-8203-Si02 System," presented at Ma tel' ials Researc:h 
Society Meeting, Boston, MA, November 16-19, 1981. 
Mukherjee, S. P. and Niel/Jon, G. F., "The Microstructure and 
Small A,'gle X-Ra y Sed t tering 0 f Gel-Derived Glasses," American 
Ceramic ~:ociety Heeting, i,lashington, D.C., May 1981. 
Mukherjee, S. P., "Sol-Gel Processes in Glass Science and 
Technology," ~!~onc ryst. Solids~, 477-488 (l 980). 
Neilson, G. F., "Microstructure and Immisclbility Rehavior of 
Gel-Derived Soda-Silica Glasses," presenter! at Materials 
Research Society Meeting, Boston, MA, November 16-19, 1981. 
Nolen, R. L., Downs, R. L., Ebner, M. A., "Glass Manufacturing 
in SpacE:.," presented at Materials Research Society Meeting, 
Bo ston, MA, November 16-19, 1981. 
Nolen, R. L., Ebne r, M. 1\., and Downs, R. L., "Shells from 
Compacted Powders," J. Vac. Sci. Techn • ..!! (1981). 
Smith, H. D., Mattox, D. M., Wilcox, W. R., Meyyappan, M., and 
Subramani.an, R. S., "Experimental Observation of the Thermo-
capillary Driven /'btion of Bubbles in a Molten Glass under Zero 
Gravity Conditions," accepted for publication in Proceedlngs of 
Ma terials Researc h Soc Lety Meeting, Bo ston, MA, November 16-19, 
1981. 
Steinberg, J. and Lord, A. E., "Acoustic Emissions Generated at 
the Glass TransitIon in Silicate Glasses," J. Am. Ceram. Soc • 
.§.l.. 234-235 (I 9dO) • 
Steinberg, J., 1\]agi, S., et aI., "Thermally-Induced Acoustic 
Emission in Glasses," NDT Ir.ternational, October 1980, pp. 225-
229. 
Topol, L. E. and Happe, R. A., "Formation of New Lanthanide 
Oxide Glasses by Laser Spin Mdting and Free Fall Cooling, J. 
Noncryst. Solids~, 116-124 (1974). 
64 










IUlxd, I.. E. and Happe, R. A., "Fonnatlon of ~ew Oxide t.:ldsses 
by Laser Spin Melting and Free Fall Co,)ilng~ "~"loncrys~_ 
Solids~, 377 (1973). 
Tyagi, S., Steinberg, J., and Lord, A. E •• "Anomalous Thermal 
Expansion in Amorphous Fe7SMo22820'" .Appl. Phys. ~, 618-
h2(j (Oc tober 1980). 
Uhlmanll, D. R., "Glass Processing in a Mierogravity EnvirulllOent, 
pr('sl'nted at Materials Research Society Meeting, Boston, MA, 
~o v em b~ r 1 6 -1 9, 1 98 1 • 
Weinberg, M. C., Onorato, P. I. K., et a1. I "The IwhdVin[ 1)[ 
Bubbles in Glass Melts: II. Dissolution of a Stati.t •. ICY Bubble 
('.ontainir.g a Diffusing and Non-Diffusing Gas," to he publishe>d 
in Journal American Ceramic Society, 19~1. 
65 
Ul tr<ihi.gh Vacuum and Conta inerless 
Processing Technologies 
Agarwal, P. and Bunshah, R. F., "Ultrapure Metals Preparation 1n 
Space," NAS8-33115, Final Re~rt, July 1980. 
Barmatz, M., "Overview of Conta lnerless Processing Technologies, 
presented at Materials Research Society Meeting, Boston, MA, 
November 16-19, 1981. 
Bannatz, M., Jacobi, N., ilnd Stoneburner, J., "Nonlinear Effect 
in a High Intensity Acoustic Resonant Chamber," 10th Inter-
naUona.! Congress on AcolJstics, July 1980. 
Barmatz, M., Stoneburner, J., and Jacobi, N., "Harmonic Genera-
tion and Response Curves in a Resonant System~" JASA 68, 530 
(1980) • 
Barmatz, M. and Gasper, M., "Scattering Effects of a Sphere in a 
Cylindrf,".al F<esonant Cavity," ASA Meeting, Miami, Florida, 
December 1981. 
Busse, F. H. and Wang, T G., "Torque Generated by Orthogonal 
Acoustic Wave s - Theer?," JASA ~ (I 981). 
Cezairliyan, A., "A [)ynamic Technique for Measu~ements of 
Thermophysical Properties at High Temperatures ," accepted for 
publication in Proceed ings of Ma terials Research Society 
Meeting, Boston, MA, November 16-19, 1981. 
Colwell, J. H., Cezairliyan, A., Miller, A. P., and SclJn1d, L. A 
"High Temperat ure Thermo physical Pre !lerty Determina tions from 
Had ia t lve Free-Cool ing Experiments," c!ccepted for publication in 
Proceedings of Materials Research Society Meeting, Boston, MA, 
Novembt.-r 16-19,1981. 
Croonquist, A. P., Elleman, D. D., Jacobi, N., and Wang, T. G., 
"Acoustic Po si tioning and the Response 0 f Large Liquid Dro ps in 
Low Gravity," accepted for publication in Proceedings of 
Materials Research Society Meeting, Boston, MA, November 16-19, 
1981. 
Das, D. and Kumrtr, K. I "Hot Isostatically Pressed SmC.o S Mag,lets," IEEE Trans. Mag. MAG-~, 1000-1002 (September 1980). 
Drehman, A. J. and Turnbull, D., "Crystal Nucleation in Pd-Si 
Alloys," accepted for publication in Proceedings of Materials 
Research Society Meetin~, Boston, MA, November 16-19, 1981. 






Ur.·iI.llall, A. I. :llld Turnbull, D., "Sc,)lirlifiC<ltin'l l\.>h,1vior 1)1 
ind.·r,·ooled Pd 8jSi17 .lnd Pd82Si)R Liquid DropLet~," 
~crir£"!.. ~let. 12, 543 (J ':181). 
n Lemcln, D. D., Crounquist, A. P., Jacobi, N., and Wang, T. G., 
"Containerless Processing Tel:hnology Experiment, Oynamics ()f 
l.iCJuld Bubhles," SPAR VII ~:xperiment 77-.18 Fli?,ht T Report, 
I 9H I • 
ULernnn, D. D., Croonquist, A. P., Jacobi, N., and Wang, T. G., 
"ClJIlLI illerlcss Proc(~ssiog Technohlgy Experiment, Dynamics I)f 
Liqllid Buhbles," SPAH VIr Experiment 77·1R Flight I RepnrL, 
1981. 
Elleman, D. D., Croonqui.st, A. P., and Wanr, T. G., "'..ow-(;r,lvlty 
Acouo;tic Positioning Chamber for Liquid Shell Studies,' 
Technical Digest of the Conference on Inertial Confinement 
Fus io n, San Diego, CA, February 1980. 
Ethridge, E. C. and Dunn, S. A., "Air Jet Levitation Furn,\(',> 
System fo-.:: Jhberving Glass Microsphert:s During He.lting and 
Melting," presented ilt :1aterials Research Society neetine, 
Boston, MA, November 16-19, 1981. 
Frost, R. T. and Chang, C. W., "Theory and Applic.ations or 
Electromagnetic Levitation," presented at Mrlterials Researc~ 
Society Meeting, Boston, MA, November 16-19, 1981. 
Hen<lricks, C. D., "Lcvltation, Coating and Transpr)rt of 
Piirticulate Materials," presented at Material., Research Society 
Mepting, Boston, MA, November 16-19,1981. 
Hobson, .I. P., "Methods of Improving Vacuum in Space," ~yac •. _ 
Sci. Technol. ~, 1279-1280 (November-December 1977). 
Hueser, J. E. and Brock, F. J., "TheoreUcal Analysis of the 
Density within an Orblting Molecular Field," J. V,lC. Sci. Techn • 
.!.2, 702-710 (Ha y/ June 1976). 
Jacobi, N. and Barmatz, M., "Equilibrium Shapes of ........ JJsti";llly 
Levi. ta ted Liquid Drops," 1979 Ultrasonics Sympos lum, Proc(!ed ings 
IEE~, ed ited by J. DeKl erk and B. McAvoy. 
JacJbi, N., Barmatz, M., and Lucero, H., "A Nonl inear Oscill.ator 
Model for an Acoustic Resonant Chamber," JASA 68_, S30 (l9BO). 
Jacobi., N., Croonqulst, A. D., Elleman, D. D., and Wang, T. G., 
"Acoustically Induced Oscillations and Rotation of i1 Larg.' Drop 
in Space," Proceedings of Internati.onal Collo(Jllilul1 on Dr0i'::; and 
Bubbles (1981), to be puhlished. 
67 













Kendall, J. ,'Hydrodynamics Pe.rformance of an Annula'. Liquid 
Jet: Prodt:..::tion of Spherical Shells," Proceedings of Seond 
lnternatiohal Colloquitlm on Drops and Bubbles (1981) to be 
published. 
Kerrisk, D. amd Youngberg, C., "Conceptual Design for First 
Acoustic Containerless Experiment System," 18th Aerospace 
Sciences Meeting, Pasadena, CA, January 1981, AIlIA Paper 81-
0153. 
Lacy, L. L., Kobi.nson, N. B., and Rathz, T. J., "SolidifiC3tion 
Studies of Nb-Ge Alloys at Large Degrees of Supercooling," 
presE'nted at Ma terials R~scarch Society Meeting, Boston, MA, 
November 16-19, 1981. 
Lee, M. C., "Appl ication of an Ultrasonic Focusing Radiator for 
Acoustic Levitation of Submillimeter S:lmples," IEEE Ultrasonic 
Symposium, Chicago, Illinois, October 14-16, 1981. 
Lee, M. C., Helizon, R. S., Ladner, G. 0., and Wang, T. G., 
"Real-Time Image 'cqui sition and On-Line Image Processing of a 
Hollow Sphere Conti,-,ed in a Drop Furnace," Technical Digest of 
the Conference on Inertial Confinement Fusion, Scin Diego, CA, 
February 1980. 
Lee, M. C., Kendall, .1., Elleman, D. D., Rhim, W. K., He1.izon, 
R., Youngberg, C., Feng, 1., and Wang, 1. G., "Application of 
Microgravity and Containerless Environments to the Investigation 
of Fusion Target Fabrication Technology," accepted for 
publication in Proceed lngs of Ma ter ial s Re search Scciety 
Meeting, B0ston, !-tA, November 16-19,1981. 
Lee, M. C., Kendall, .T., Wang, T. G., Johnson, W., and Keck, W., 
"Investigation of Metallic and Meta~lic Glass Hollow Sphet'es for 
Fusion Ta rget Appl icat ion," accepted for publ ieateon in 
Proceedings of Materials Research Society Heeting, Boston, ~A, 
November 16-19, 1981. 
Lee, M. C. and FenE, I., "An Acoustic Levitating Apparatus for 
Submillimeter Samples," to be published in .Journal of Applied 
Physics. 
Lee, M. C. and Feng, I., "l>1easurement of Vibrational Relaxation 
Time of Oxygen Between ,7S o K and 67S o K Using an AcolJstic 
Resonant Technique," to be published in Journal of Acoustic 
Society of America. 
Lee, M. C., Kendall, J., and Johnson, W., "Spheres of Amorphous 
AuSSPb22.S3b22.5 Alloy and Its Surface Characteris-
tic s," to be publ ished in AppJ ied Physics Lettero. 
68 



















Lee, M. C., Feng, I., Elleman, D. D., Wang, T. G., and 
Young, A., "Generation of a Strong O:>re Centering Fo.ce Subm11-
1 imeter o:>mpound Droplet System," Proceedings of the 
Int~rllational O:>lloquillD on Drops and Bubbles (1981), to be 
published. 
Lee) M. C., Feng, L. Elleman, D. D •• Wang, T. G., and 
Young, A., "O:>a ting of Glass Microballoon Using an Acoustic 
Technique," Pt'oceed ings of the 28th National SymposiUIII of the 
American VacullD Society (1981), to be published. 
Margrave, J. L., "Estimating Thermodynamics Properties of Solids 
and Liquids Over Wide Ranges of Temperatures," Proceedings of 
O:>nference on Thermophysical Properties; NBS, Washington, D.C., 
June IS, 1981. 
Margrave, J. L., "Heat Ca pacities of Liquid Metals Above 1 SOOoK," 
accepted for publication in Proc~edings of Materials Research 
Society ~eeting, Boston, MA, November 16-19, 1981. 
Melfi, L. T., OuU.aw, R. A., Hueser, J. E., and Brock, F. J., 
"t-blecular Shield: An Orbiting Low-Density Materials Labora-
tory," .!. Vac. Sci. Techn. ll, 698-701 (May/June 1976). 
Moore, B. C., "t-blecular Wake Shields of Various Shapes," J. 
Vac. Sci. Techn. ~, (Ma y/ June 1979). 
Moort" B. C., "Proposed Method for Degassing Metals for Extreme 
Low Pressures," J. Vac. Sci. Techn. Q, 836-837 (July/August 
1980) • 
Nordine, P. C. and Atkins, R. M., "Aerodynami~ Levitation of 
Laser Heated Solids in Gas Jets," submitted to Review of 
Scientific Instruments, 1981. 
Nordine, Fe C. J Schiffman, R. A., and Sethi, D. S., "Fluorescence 
Study of High Temperature Aerodynamic Levitation," saccepted for 
publicaUon in Proceedings of t-A.aterials Research Society 
Meeting, Boston, MA, November 16-19,1981. 
Norton. H. 111., "Instn.mentation O:>nctopts and Requirements for a 
Space Vacuum Research Facility," JPL Publication 78-105, March 
1979. 
Oran, W. A., "Proceedings of the Workshop on Electromago/'tic 
Positioning System in Space," NASA CP-2069; October 197 
LO pg s. 
Oran, W. A. and NaLll\ann, R. J., "Vacutml in the Wake of Space 






Oran, W. A •• "A Param~tric Study of an Acoustic Levitation 
System," Rev. Sci. lnstrum. ~, 626 (1980). 
Oran, W. A., "Cont,'llnerless Melting and So1h.'[. ation," 
Proceedings of ElectrGchemical Society Meeting, 0t. Louis, MO, 
May 1980. 
Or:m, W. A. and Na LIllann, R. J., "Prel iminl1ry Assessment of the 
VacUlUD Environment in the Wake of Large Space Vehicles," NASA 
TM-78129, July 1972. 
Oran, W. A. and Naurncmn, R. J., "Utilization of the Vacuum 
Developed in the Wake Zene of Space Vehicles in the LDEF Class," 
J. Vac. Sci. Technol. ~. 1276-1278 (November-Decemher 1977). 
Oran, W. A., W·.J, S. T., and Hoffman, R. W., "Proceedings of 
Workshops to Define Engineering Requirements for a Space Vacuum 
Research Facility," NASA CP-2091, June 1979, 154 pgs. 
Oran, W. A., R",iss, D. A., Berge, L. H., and Parker, H. W., 
"Preliminary Characterization of a One-Axis Acoustic System," 
NASA TM-78213, January 1979, 17 pgs. 
Oran, W. A., Witherow, W. K., Ross, B. B., and Rush, J. E., 
"Some Lim ita tions on Processing Ma terial s in Acoustic Levitation 
Devices," Ultrasonics, IEEE Proceedings, September 1979. 
Outlaw, R. A. and Brock, F. J., "Orbiting Molecular-Beam 
Laboratory," J. Vac. Sci. Techno!. ~, 1269-1275 (November/ 
December 1977). 
Rey, C. A., Whymark, R. R., Danley, T., Merkley, D., and 
vearnd, J., "Present and Future Capabilities of Acoustic 
Levitation and POSitioning Devices," presented at Materials 
Research Society Meeting, November 16-19, 1981. 
Rhim, W. K., SafEren, M. M., and Elleman, D. D., "Electrostatic 
Levitation Device at JPL," pt:'esented at Materials Research 
Society Meeting, Boston, MA, November 16-19,1981. 
Rush, J. E., Stephens, W. K., and Ethridge, E. C., "Properties 
of Constricted-Tube Ai r-Flow Lev ita tor," presented at Ma terials 
Research Society Meeting, Boston, HA, November 16-19, 1981. 
Saffren, M. M. and Ellelnan, D. D., and Rhim, W. K., "Dynamics of 
Liquid ~ .. dIs," Conference on Inertial O:>nfinement Fusion, San 
Diego, CA, Februat:'y 1980. 
SafEren, M. M., Elleman, D. D., nnd Rhim, W. t~, "Dyn&~ics of a 
Compound Drop," submit ted to Physics Review LE tters. 
70 
( 
Scrmidt, F. A., Lunde, B. K.., and Willlci!!lR, D. E., "The Ultra 
Purification of Metals by Electrotransport under (h;.ter SpaCt~ 
Environmental Conditio'.lS," Ames Laboratory, Final Report, 1976, 
152 pgs. 
Schnidt, F. A., Beck, M. S., and Bevolo, A. J., "t-blecular Wake 
Shield Precursor Experiment," Final Report, February 1979, 29 
pgs. 
Schnidt, F. A., Outlaw, R. A., and Lunde, B. K., "Electrotrans-
port Purificati.on of Thoriun under Low Pressure Conditions," J. 
Electrochem. Soc. 126, 1811-1817 (October 1979). ---
Sctunidt, F. A., Shanks, H. R., Bevelo, A. J., and Campisi, G. J., 
"The Preparation of Thin Film Solar Cells under Very Low 
Pressure Conditions," Final Report (October 1976-September 
1977), Ames Lab, 70 pgs. 
Spaepen, F. anrl Turnbull, D., "l'legative Pressures and Melting 
Point Depressions in Oxide-Coated Liquid Metal Droplets ,m" 
Scripta Met. 12, 149 (1979). 
Stoneburner, J., Barmatz, M., and Jacobi, N., "Equilibr.!.um 
Positions of Acoustically Le'll'ita ted Spheres," JASA 68, S45 
(1980) • 
Tagg, R., Cammack, L., Croonquist, A., and Wang, T. G., 
"Rotating Liquid Drops: Plateau's Experiment Revisited," JPL 
Publication 80-66, 1980. 
Thompson, C. V. and Spaepen, F., "On the Approximation of the 
Free En~rgy Change on Crystallization," Acta Met. '!:i, 18~J 
(1979) • 
Trinh, E., Wang, T. G., and Lee, M. C., "A Technique for the 
Study of Drop Dynamics in a Liquid-Liquid System," JASA 67, SI 
(1980) • 
Trinh, E. and Apfel, R., "Sound Velocity of Supercooled Water 
Down to -J3°C Using Acoustic Levitation," J. Chem. Phys. 72, 
6 7 3 1 (1 98 0 ) • 
Trinh, E. and Wang, T. G., "Internal Flow Fields of Oscil1aLiftg 
Liquid Drops," Bull Am. Phys. Soc. (1981). 
Trinh, E., Wang, T. G., and Robey, J., "A Non-uniformly Heated 
Resonant Chamber for Levitation Studies in Air," presented at 
102nd Meeting of the Acoustical Society, December 3,1981. 
Trinh, E. and Wang, T. G., "A Quantitative Study of Some Non-
Linear As pec ts 0 f Drop Shape Oscillations," .JASA 68 (1980). 
71 
~, q,,,~, ..... -.,,~'""_cr'eee~"' .... _," _., .. _ .... ~_~_ .. _._~._."_ ... "_ .. _._ _ ............ . 
.. " _., ,.. ...,...-~-< .. 4 •• "~ __ , ". _,_ -.0 _ k_" 
~ 
I 
~ ..... ~,-."".--~~"---,~.,,.. ..... "" ...... , ... , ."..,  .,.. .. "..",,-~'"' ....... ' '"'U"'"""""_.I!!I. _!!IIJI!!I'!LIl!'LI!!IL"'L"'I!!!O!ISIIII!!I!!IJ!III. t"'MI!!I'!UI!!££I!I!l'U-'!lXlIi!Il1 .• 
Trinh, E., Zwern, A., -nd Wang, T. G., "An Experimentdl Study of 
Small Amplitude Drop Oscillations in Immiscible Liquid Systems." 
to be published in Journal of Fluid Mechanics. 1981. 
Trinh, E. and Wang, T. G., "Large Amplitude Drop Shape OscUla-
tions: An Experimental Approach," to be published in Journal of 
Fluid Mechanics, 1981. 
Turnbull, D., "Theory of Melt Undercooling," a~cepted for 
publication in Proceedings of Materials Research Society 
Meeting, Boston, MA, November 16-19,1981. 
Turnbull, D., "On Anomalous Prefactors from Analysi., of 
NucleaU on Ra tes," in Prop,ress in Materials SCience, Chalmers 
Anniversary Volume (eds., J. W. Christian, P. Hanser., and 
T. B. Ma ssa 1 ski), Pergamon Press, 1981. 
Wang, T. G., "Gravitational Effects on Target Fabrication," 
":'echnical Digest 0 E the Conference on Inertial Confinement 
FUSion, San Diego, CA, February 1980. 
Wang, T. G., Elleman, D. D., et a1., "Containerless ProceSSing 
Technology Experiment 76-20," SPAR IV Final Report, NASA nt-
78235, January 1980. 
Wang, T. G. and Elteman, D. 0., "Results of Containerless 
Science Study from SPAR IV Flight," XXXI IAF Congress, Tokyo. 
Japan, September 1980. 
Wang, T. G., Elleman, D. 0., .Jacobi, W., and Croonquist, A. P •• 
"Containerless ProceSSing Tec hnology Exper imen t 76-20." SPAR VI 
Final Report, NASA TM- 82433, October 1981. 
Wang, T. G., Tagg, R., Cammack. L., and Croonquist, A., "Non-
Axisymmetric Shapes of a Rotating Drop in an Immiscible System," 
Proceedings of International Colloquiur on Drops and Bubbles 






Adams, W. R., "Introductory Remarks to M518-Multipurpose Furnace 
Experiments Performed on Skyla.b," Third Space Processing 
Symposium: Skylab Results, Vol. I, June 1974, M-74-S, pp. 
131-132. 
Aldrich, B. R., "Furnace Systems Develo(lllent," Third Space 
Processing Symposium: Skylab Results, Vol. II, M-74-5, June 
1974. pp. 581-595. 
Ba nnister, T. C., "Use 0 f TV in Space Ac. tivities: Some Consid-
erations," App!. Opt. ~, 999 (April 1977). 
Boese, A., "SPAR II f<:ngineering Report," SPAR II Final Report, 
NASA TM-78125, November 1977. 
Boese, A., McHugh, J., and Siedensticker, R., "Multipurpose 
Electric Furnace - Experiment MA-OlO," Apollo-Soyuz Test Project 
Summary Sc ience Re port, Vol. I, 1977, pp. 353-365. 
Buerger, E. H., Frost, R. T., Lambert, R. H., O'Connor, M. F., 
O'Dell, E. L., Napaluch, L. J., Stockhoff, E. H., and Wouch, G., 
" Elec tromagnetic Free Suspension System for Space Manufacturing," 
NAS8-27228, Final Report, December 1972, 158 pgs. 
Chi, J" W. H., Seidensticker, R. G., and Dum:an, C. S., "Thermal 
Design and Analyses of Skylab Multipurpose F',Jrnace and Experi-
ments," 1974 AlAA/ASME TherlllOphysics and Heat Transfer 
Conference, Boston, MA, July 1974. 
Davidson, M. C. and Holland, L. R., "Narrow Zone Heating by a 
New Radiation Focusing Technique-Toroidal Ellipsoid Furnace," 
Rev. of Sci. Instrum. 49, 1156 (August 1978). 
Debnam, W. J., Fripp, A. L., and Crouch, R. K., "Resusable Clamp 
That Can Undergo Thermal Cycling for Fused Quartz to Metal 
Attachnent," Disclosure of Invention, November 20, 1980. 
Debnam, W. J. and Clark, I. 0., "A Technique for Precision 
Sealing Fused Quartz Ampoules Without Loss of Vacuum Pumping 
Speed and Without Loss of Wall Strength," Disclosure of 
Invention, Oc tober 1980. 
Frost, R. T., "Design AnalysiS of Levitation Facility for Space 
Processing Applications," NAS8-29680, Final Report, November 
1 97 4, 1 20 pg s • 
Frost, R. T., Napaluch, L. J., Wise, T. D., Stockhoff, E. H., 
and lobuch) G., "Free Suspension Processing Systems for Space 
Manufac turing," NASA CR-119951., June 1971, 79 pgs. 
73 





~= ::;;:: ,t "" _ i. J;: 
Frost, R. T., Stockhoff, E. H., anc Wouch, G., "Electromagnetlc 
Containerless Processing Requirements and Recommended Facility 
Concept and Capabilities fur Sp<lcelab," NAS8-2%80, May 1974. 
Hammel, R. L., "Use ot ShuLtle for Test of Experimental 
Hardware in Space," AAS-72 Annual Meeting, Washington, D.C., 
1972. 
Lacy, L. L., Nisen, D. B., 'lnd Robinson, M. M., "Container less 
Hi 6 h-Temperature Calorimeter," NASA Tech Briefs, Spring 1979, 
p. 89. 
Lagomarsini, G. and Wang, T. G., "Acoustic Containerless 
Processing MJdule for Materials Research," 17th Aerospace 
Sciences Meeting, New Orleans, LA, January 15-17, 1979, AIAA 
Paper 79-0369. 
Lee, M. C., Hel im n, R. S., Ladner, G. 0., and Wang, T. G., 
"Real-Time Image Acquisi tion and On-Line Image Processing of a 
fullow Sphere Confined in a Drop Furnace, .1PL, NAS7-l00, 4 pgs. 
"ZiJiza;;a ttL i kij£ . Xii. t..OO£LQ .. & 
McCreight, L. R., Noone, M. 1., and Locker, R. J., "Undirectional 
Solidification Apparatus for Sounding Rockets," Second Eu!'o. 
Sym. on Mat. Sci. in Space, Frascati, Italy, April 1976, ESA SP-
114, pp. 365-368. 
Nerren, B. H., "Developnent of a Slicing Device for ASTP 
Electrophoresis Technology Experiment MA-Oll," NA. A TM-X-73395, 
April 1977, 13 pgs. 
Owen, R. B., "Laser Doppler Velocimetry Workshop," swnmary of 
\lbrkshop held at Marshall Space Flight Center, February 12, 
1979, NASA CP-2084. 
Patterson, W. J., "Developnent of Polymeric Coating for Control 
of Electroosmotic Flow in ASTP MA-11 r:lectrophoresis," NASA 
TM-X-733!l, i976. 
Robinson, M. B., Rathz, T. J., et al., "Drop Tube Apparatus for 
Low-Gravity Solidification," NASA Tech Briefs, MFS25242, 1980. 
Ruff, R. c.., Facemire, 8. R" and Witherow, W. K., "Evaluation 
of AAFE Apparatus to Me,11.;Ure Residual and Transient Convection 
in Zero Gravity," NASA TM-78191, August J978, 36 pgs. 
Seidensticker, R. G., "System Design for Free Fall Materials 
Processi.ng," Thi rd Spacf' Processing Symposium: Skylab Results, 
Vol. I, June 1974, M-74-S. --
Sher, A., Crouch, R. K., Lu, S. S. M., MilLer, W. E., and 
lliriarty, J. A., "Pho toca paci tive MIS Infrared Detec tors," ~ 
Phys. Lett. ~, 713-715 (June 1978). 
74 











Steurer, W. H., "Selected Examples tor Space Manuflcturing 
Processes Facilities and Experiments," Proceeding", of Seventh 
Spac~ Congress, Cocoa Beach, fL, April 1970. 
Wang, T. G., Saffren, M. M., and Elleman, D. D., "Acoustic 
Chamber for Weightless Positioning," !~th Aerospace Sciences 
Meet.Ln6, Washington, D. C., January 1974, AIAA Paper 74-155. 
Whymerk, R. R., "Acoustic Field Positioning for Conta inerless 
Processing," Ultrasonics .!l, 251-261 (November 1975). 
Whymark, R. R., "Acoust lc Po si tioning for Co ntainerless 
Processing," Third Space Pt"ocessing Symposium, Vol. I I, M-74- 5, 
June 1974, pp. 647-679. 
Whymark, R., "Acoustic Positioning Method for MS/MS Experiments," 
NASA CR-124300, June 1973, 46 pgs. 
Whymark, R., Rey, C., Yearnd, J., and Broz, R., "Acoustic 
Levitation ~terials Processing Systems," 17th Aerospace 
Sciences Meeting, New Orleans, LA, January 15-17, 1979, AIAA 
Paper 79-0370. 
Williams, J. R., "Space Manufacturing rtldules," 6th Space 
Congress of Canaveral Council of Technical Societies, March 
1 96 9 , 1 8 pg s • 
Witherow, W. K., "A High Resolution Holographic Particle Sizing 
System," Opt. Engr. ~, 249-255 (May/June 1979). 
Wouch, G. and Lord, A. E., "Eddy Currents: Levitation, Metal 
Detectors, and Induction Heating," Am. J. Phys. 46, 464-466 (May 
1978). --
\.Jouch, G., Okress, E. C., Frost, R. T., and Rutecke, J., 
"Electromagnetic Levitation Facility Incorporating Electron 
Beam," Rev. _Sci. Instrum. 46, 1122-1123 (August 1975). 
~ 
~ 
t;enerd I St ,Id ies and Surveys 
Armstrong, W. 0., "Earth Orhital Payloati Planning," NASA Spac~ 
Processing and Manufacturing Meeting, Washington, D.C., February 
1970, 30 pgs. 
Armstrong, W. O. and Bredt, J. H., "Status and PLans of NASA's 
Materials Science dnd NC1nufacluring in Space (MS/HS) Program," 
in Space for Mankind's Benefit, 1972, 8 pgs. 
Armstrong, W. O. and Bredt, J. H., "Status and Plans of NASA's 
Materials Science and Manufactllring in Space (MS/MS) Program," 
Proceedings of the First International Space Congress, 
Huntsv iHe, AL, November 1971. 
Bannister, T. C., "Skylab Science Demonstrations," Third Space 
Processing Symposium, Vol. I, M-74-5, June 197!~, pp. 491-507. 
Bannister, T. C, "Post Flight Analyses of Science 
Demon!>tra>:ions," Scientifi.c Investigations of the Skylab 
Satellite Prc)gress, Astron. Aerun. 48, 531-550 (1976). 
Berge, L. H., "Positioning dnd Handling in Weightless 
Environment," NASA/MSFC, Unique Manufacturing Processes in Space 
Environment, April 1970. 
Bird, J. O. and Waltz, D. M., Requirements and Concepts for 
Materials Scienee and i'ianutacturing in Space Equipment Stud~, 
Vols. 2D and 3, NASA CR-120119, July 1973. 
Bredt, J. H., "Review of NASA Activities in Materials Science in 
Space," 19th COSPAR Plenary Meeting, Washington, D.C., 1976, 
COSPAR Paper D. I. 1. 
Hr ed t, J. H., "Space Processing Economic s," Processing and Manu-
facturing ;n Space Symposium, Frascati, Italy, 1974, ESRO 
SP-l 01, pp. 206-208. 
Bredt, J. H., "The NASA Space Processing Program," Second Euro. 
Sym. on Mat. Sci. in Space, Frascati, Italy, April 1916, ESA SP-
114, p p. 8 1-86. -
Bredt, J. H., "Projected Future Space Processing Acttvities," 
Third Space Processing Symposium, Vol. II, M-74-5, June 1974, 
p p. I 045-1 051. 
Bredt, J. H., "New Space Processing Experiments for the Skylab 
Missions," 23rd IAF Congr'ess, Vienna, Austria, October 1972, 
25 pg s. 
76 
~+.". I t, ~~ ........ "'.~., _u ... ~ tcW-c1'11'i'ft"'=:),,,, .. ~_. " __ '~A __ ' ___ ""'~"'-"';"~'_"_"~'_~ __ "'_~_""_'" 
• I 
Rredt, J. H., "Statm; of NASA Space Processing Research," 
frocessing and Manufacturing in Spac~mposium, Frascati, 
Italy, March 2,)-7..7, 1974, ESRO SP-I0~, pp. 76-85. 
Bredt, J. H., "NASA's Plans for Space Processing Experiments on 
Sounding Rockets," Proceedings of the Processing and 
Manufacturing in Space Symposiulll, Frascati, Italy, March 25-27, 
1974, ESRO SP-lOl, pp. 71-73. 
Bredt, .I. H., "NASA Activities in Materials Science in Space," 
Naterials Scienee 1n Space wit.h Application to Space Processing 
(1. Stex, ed.), Progress in Astronautics and Aeronautics, Vol. 
C?, 1977. 
Bredt, J. H., "Space Procec;si'1g," Astron. Aeron. ~, 77-78 
(December 1978). 
Bredt, J. H. and funtgomery, B. 0., "A Challenge to Industry," 
Astron & Aeron, 21-41 (Mgy 1975). 
Bredt, J. H., et a1., "Space Shuttle Payload Working Groups," 
Final ~port, Vol. 9, Materials Pro':essing and Space 
"1anufacturing, May 1973. 
Brown, R. L. anJ Zoller, L. K .. , "Avenues and Incentives for 
Commercial Use of a Low-Gravlty Environment," NASA TP-1925, 
September 1981, 19 pgs. 
Colwell, J. H., "NBS; Materials tVJeasurements," NBSIR 80-2082, 
J. R. Manning, ed., \980, pp. 83-113. 
Griffin, R. N. and McCreight, L. R., "Unit Separation Processes 
in Spac e," S pace Processing _and Manufacturins in Space Meeting, 
NASA/MSF'C, October 1962, 22 pgs. 
Griner, C. S., Johnston, M. H., and WId taker, A., "The Concept 
Verification Testing of Materials Science Payloads," NASA 
TM-X-7'3320, June 1976, 24 pgs • 
Cri.ner, C. S., Johnston, M. H., and ~vhltaker, A., "The Concept 
Verification Testing of a Materials Science Payload," 10th 
Thermophysics Conference, Denver, CO, May 27-29, 1975, AIAA 
p~ pe r 75-69 1. 
Crodzka, P. G. and Bou!'geois, S. V., "ASTP Science Demonstration 
Da ta Analysis," Final Report, NAS8-32222, Oc tober 1977. 
Hall, R. R. and Rives, J. H., "Payload IntegratJ.on and 
Operation," AIAA 16th Aerospace Sciences Meeting. Huntsville, 
AL, Januat"y 1978, AIAA Paper 78-182. 
Hammel, R. L., "Requirements and Concepts for Materials Science 
and Manufacturing in Space Payload EqLlipment Study," NASA 









~,~.,'.,,"",'-,' »""~--'~----. ,~~-~~,." ... "" .... "''''''''''''-.., ..... , ...... ''''''',.='" '..""... "'="'''"'''''''';2'!!,Q!£I!ILIIIIUM4&:ellla __ I!II2U ••• 'l'IIIiJ&'ZM4&i4i@M4&£U"SIIZ-
1
; 
Hardy, S. C. and Fine,j., "NHS: Materials ~dsurements," NBSIR 
80-2082, J. R., l1ann ing, ed., 1980, pp. 3-36. 
Hatteril'k, R. G., "Deve}OfX!1l'nt of Flight Experiment Work 
Performance anc' W0rk.,ta t Lon Int~rface Requirments," NASA 
CR-124409, Allgust 11, 1973, 348 pgs. 
McCreight, L. R., "~It,'riills Processing in Spar:e," Society of 
Aerospace ~l.atl·rLil<; <lnd Process Engineering Proceedings, Vol. 
15, Materials and Processes for the 70' s, 1 'ith National 
Symposi\Illand ~:Xhiblti~)n: !%9, 10 pgs. 
McCreight, L. R., "Use 1)[ Shuttle for Manufacturing and 
Materials Prucl'ss Experiments In Low-{;," Sci. 6. Techn. 30 
(1973). 
McCreight, L. R. ,Inc! Steg, L., "Space Processing-Projections," 
,3rd TAl" Congress, Vienna, Alistri3, October 1972, 15 pgs. 
McGuire, A. D., "Feasihility Studies of Promising Stahility and 
Gravity Including Zero-G Expl!riments," NASA r.R-62482, April 
1964. 235 pg s. 
McKannan, r:. C., "Survey (jf the IJS Mat,>rials Ppl'ocessing and 
Manllfacturing in "pace Prop,ram," NASA TM-82427, July 1981, 70 
pgs. 
McKannan, E. C., "N,:ttf-!rials Processing in Space Program Tasks," 
Office of Space and T,=rrestrial Applic:Hions, December 1978, 
NASA TM-78214, D<:>c('mber 1978. 
Manning, J. R., "NBS: Prup,:rties of Electronic ~terials," 
An n ua 1 Re po r t (A p r 11 1 97 R - 1 97 g), N H S r R 7 9 - 1 76 7 • 
Nalrnann, R • .I., "f~lrly Space EXI'~rimf'nrs in r'1at,>riills 
Proce~lsi.ng," NASA/MSFC, ~ASA ni-78234, July 1979. 
~allTIanl1, R • .1.) "Descriptions of Space Processing Applications 
Rocket (SP,\R) Experiments," NASA TM-78217, January 1979. 
~;aumCtnn, 1<. J., "l'bterials Pcc)£'essing in Space - An Overview of 
Stuc\ies !1 the IJSA," COSI'AR Space Research, Vol. 19 (M. J. 
lZyc ro ft C:d.), Per~amon Press, 1979. 
Naumann, R • .1., "Descriptions of I~xpel'im"flls Selected for the 
Space TrallsporutLr)n System (STS) MJtl'rials Processing in Space 
Program," ~:i\S\ T:'1-7t317'5, ~1ay 1978, 28 ogs. 
Naumann, R. J., "t'latforLlis Prr)cessing in Space: A SlL'ate8Y for 
Comme rc tAl i Z;l ti 0 n ," A,\S S ymp0 ,<d tun, San Franc i scn, CRI i forn 1a , 





" .' .~ ___ "_,_ .. "<'""'-",.t:.. ... ~~1"f'iftijW:'*4 5tiroo:"..."..~ .. ....,,," __ ",,'_""-,L._"-=s. .~'-',_.~._ '_'''''''-=-'K~_ .• _" ~, ___ ~,,"L_._._ __,~, 
Naumann, R. J., "Susceptibility of Materials Processing
Experiment to Low-Level Accelerations," Proceedings, Workshop on
Spacecraft Dynamics as Related to Laboratory Experiments in
Space, May 1-2, 1979, MSFC, AL.
Naumann, R. J. And Mason, F. D., "Eummaries -f Eatly Materials
Processing in Space Experiments," NASA 114-78240, August 1979,
83 pg s.
Ostrach, S., "Skylab Science Demonstrations," Proceedings of
Symposium on Space Processing and Manufacturing, Fraecati,
Italy, March 1974, ESRO SP-101, pp. 11-18.
Passaglia, E. and Parker, R. L. , 'NBS Materials Science and
Manufacturing in Space Research," NBS Final Report, NBSIR
73-402, November 1973.
Passaglia, E. and Parker, R. L., "NBS Materials Science and
Manufacturing in Space Research," NBS Annual Report, NBSIR
74-611, November 1974.
Passaglia, E. and Parker, R. L., "NBS Materials Science and
Manufacturing in Spa,:e Research," NES Annual Report, NBSIR
76-980, January 1976.
Passaglia, E. and Parker, R. L., "Materials Science and Manu-
facturing in Space: The NBS Program of Ground-Based Research,"
Third Space Processing Symposium: Skylab Results, June 1974,
Vol. II, M-74-5, pp. 763-765.
Rindone, G. E., "Space Shuttle Offers Exciting Possibilities for
Studv of Katerials and Their Processing under Microgavity,"
Earth Mineral Sci. 49, (November/December 1979).
Dwell, T. F. , "Science Payload III Test Report," SPAR III Final
Report, NASA TM-18131, January 1978.
Silverman, S. and Passaglia, E. , "Applications of Space Flight
in Materials Science and Technology," Proceedings of Conference
held at the National Bureau of Standards, Gaithersburg,
Maryland, April 20-21, 1977, NBS SP-520.
Step,, L. and McCreight, L. R. , "Space Processing - Status
Prospects, and Problems - 1974," 23rd IAF Congress, Amsterdam,
September 30-October 5, 1974.
Steurer, W. H., "Processing of Materials in Space," Soc---ty of
Aerospace Materials and Process Engineering Proceedings, Vol.
15, Materials and Processes for the 70 1 s, 15th National




~. _ .... '«_~~"" L 
'-"«",~- 'w" ., __ '_, -~ __ '''''"'''4I ... " ... e, .,_",,a'''''''''",''''A''''''£C-"'''''''''''',,",.££,'£z£C'_U_L!IlIIZCJ!I!I!III!. 1JII._UIII._t ££ii£CJ1I4%i112 11112I1JII2.,_; 
Steurer, W. H. and Gorham, D. J., "Processing for Space 
Manufac turi.ng, GO, NAS8-24979, Final Report, June 1970, 268 
pgs. 
Stocktnff, E::. H. and Frl)st, R. T., Minutes of the Electromagne-
tic Containerless Processing Task Team Meeting, GE, \alley 
Forge, PA, April 20, 1979, 44 pgs. 
Taylor, K. R., "Spdce Processing Payload Experin,ent Require-
ments," Second Euro. Sym. on Mat. Sci. in Space, Frasc<'tl, 
Italy, April 1976, ESASP-114, pp. 87 -113. 
Taylor, K. R. a:ld Hamm!:'l, R. L., "Space Processing Payloads for 
the Space Shut tl e Era," 12 th Aerospace Sciences Meeting, 
Washington, D.C., January i974, AIAA Paper 74-153. 
Taylor, K. R., Hammel, K. L., Smith, A. G., Mock, P. R •• and 
Stevenson, R. D., "Space :'roce3s1ng Payloads for Spacelab," 
Third Space Processing Symposium: Skylab Results, June 1974, 
Vol. II, 1-1-74-5, pp. 525-564. -
Taylor, K. k., Smith, A. G., ~bck, P. R., Stevenson, R. D., and 
Hammel, R. L., .. Requirements and wncepts for Space Processing 
Pa yl oad s, Proceed ings of Symposiu!'l on Space Processing and 
Manufacturing, Frnscati., Italy, March 1974, ESRO SP-IOl, pp. 
11 3-1 35. 
Whybrew, J. W., Farrington, J. S., Patz, D. L., and 
Schultheis, A. ~., "App] ication Analysis of Materials Processing 
in Space," NAS8-32812, Final Report, February 1980, 60 pgs. 
Wuenscher, H. F., "Exploiting Gravity Fields Less then I-G 
Manufacturing in Space," Astron • .!..Q, 42-54 (September 1972). 
Wuenscher, H. F., "Low and Zero-G Manufacturing in Orbit," 
Fourth Annual MePting and Technical Display, Dc tober 196 7, AIAA 
Pa ,Je r 67 -84 2. 
Wuen'3cher, H. F., "New DeveloIXllent in Space Manufacturing, Space 
Pr~Lessing and Manufacturing, NASA/MSFC, October 21, 1969, 
pp. 337-343. 
Wuenscher, H. F., "Space Processing on Sounding Rockets," Third 
Space Processing Sympo~ium, Vol. II, M-74-5, June 1974, pp. 
565-579. 
Wuenscher, H. F., "Uniqll~ Hanufacturing Processes in Space 









9. EUROPENI PllJ6IWJ 
~. 
.. ",,"'" "" "~"""' "'~,, __ -"" .".--''""''"''-- ,, __ ~~~'~ .• ""',.~'D""" .... >+ ............ ; ... , ___ ....... ,.. ..... _.......... U""'-.... _; !!iIIIIIII(IIIIIII, !IIIA.II'II '_1II!I11lll4 l1li11 ,at .1 IIIttlllllllll!ltl't.!!!I!'JlI!z., •
Crysta 1 Growth 
Azounl, M. A., "Local Temperature Measurements Over Ice-Water 
1nterface and Convective Flow Patterns," J. Cryst. Growth !!J., 
109-115 (1979). 
bpck, R., "Crystal Crowth of ()'dd~s Using a C02 Laser," 
Proceedings of _.a Symposium on Processing and Manufacturing in 
Spact:, Frasrati, Italy, July 1974, ESRO SP-101, pp. 261-265. 
Belouet, C., "Growttl .)f l'rge Single Crystals and Perfection 
Problems Connected with t e Gr:lvitational Field," Proceedings 
of a Symposil:lDl on Processing and Manufacturing in Space, 
Frascati, Italy, Merch 1974, ESIW SP-10J, pp. 247-260. 
Beloue t, C., "Fluid Dynamics Prob!.ems Connec ted with Crystal 
Growth," Second Euro. Sym. on Mat. Sci. in Space, Frascatl, 
[taly, April ]976, ESA SP-114, pp. 283-290. -
Belouet, C., "Vapour Growth in >! Microgravity EnvirOlllnent," 
Thin Solid Films'i8, 1-8 (1979). 
B0 1olJet, C., "Review of European I)ropos'lls for Vapour Growth," 
Third Euro. Sym. on Mat. Sci. in Space, Grenoble, France, Aprfl 
1979, r.:~A SP-142, pp. 245-248. 
Belouet, C., t1:lr.nier, M., and Verplanke, J. C., "Autoradio-
grc!phy As a Total for Studying Iron Segregation and Relatec! 
Defects in Kh2P04 Single Crysltl c ," ~_Cryst. Growth 29, 
109-120 ([975). 
Belnuet, c., ~lonni.'r, ~!., and Crouzier, R., "Strong Isotropic 
Effects on the L::ittlce Parametecs and Stability of Highly 
Deuteratp.d D-DKDP Sipgle Crystal c; and R,=lated Growth Problems," 
J. Cryst. Growth 30, 151-157 (975). 
~elo,.Iet, C., lAmia, E., and Petroff, J. F., "X-Ray Topographic 
Study ::>f Defects in KH2P04 Single Crystals 'ind Their 
Relation with (mpurity Segregation," J. Cryst. Growth ~, 
241-252 (L974). 
Benz, K. W., "Single Crystals of ~:lectron:,c Materials Grown in 
;:: Space Environment," Processing and Manufacturing in Space 
S~:mposium, Frasc:~ti, Italy, March 1974, ESRO SP-101, pp. 163-
ITo. 
Ken?, K. W. and Muller, G., "Irl-V Semiconductor Crystals Grown 
by the Travelling-Heater ~lethod," Third Euro. Sym. on Mat. Sci. 
















'" '''4«,,,!¢ a ;;,W:;:"""IlI';::;:P'_ffii(Z_ p; 
Benz, K. W. an.] Weiss, H., "Crystal Growth of III-V Semicon-
ductors Under O-G Conditions," Second Euro. Sym. on Mat. :.: :.;i. 
in Space, Frasc~ti, lta]y, April 1976, ESA ~P-114, pp. 217-222. 
Cadoret, R., "Resultsats des Experiences Francaises de 
Croissance en Phase Vapeur Effectuees ail Sol dans Ie Cadre des 
Projects Spatiaux, Third Euro. Sym. on Mat. Sci. in Space, 
C~enoble, France, April 1979, ESA SP-142, pp. 363-367. 
Choukro lID, J. C., Launay, J. C., et a1., "Definition des 
Regimes Hyd rodynam iques Recontres au Co urs de la 
Cristallisation par Transport en Phase Gazeuse," J. C!'yst. 
Groll.'th~, 644-(j54 (1979). 
De sre, P. J. and Jo ud, J. C., "Surface Tension TemperatG!,~ 
Coefficients of Liquid Alloys and !Jpfinition of a 'Zero 
Marcmg::>ni Number Alloy' for Crystallization Experiments in 
Microgravity Environment," XXXI IAF Congress, Tokyo, Japan, 
September 1980, Preprint 80-144. 
Elwell, D., "Priorities in the Initial Use of Spacelab for 
Crystal C~owth," Proc. R. Soc. Lond. Series A 361, 151- 161 
( M=l Y 197 8) • 
Elwell, D., "Measurement of Properties of High Temperature 
Solutions," Second Euro. Sym. on Mat. Sci. in :Jpace, Frascati, 
Italy, April 1976, ESA SP-114, pp. 249-255. 
IU\lell, D. "l1:>rphological Stabili.ty of a Crystal Growing in 
So lution", NASA \0,-,) (;.:snop on Fluids Experimental System, July 
11-12,1979, Huntsville, AL. 
Eyer, A. and Nitsche, R., "Preparatory Experiments for the 
Growth If S~licon Single Crystals in the Mirror Heating 
Facility of Spacelab," Third~~"lro. Sym. on Mat. Sci. in Space, 
Grenoble, France, April 1979, ESA SP-142, pp. 75-80 • 
Eyer, A., Nitsche, R., and Zimmermau, H., "Flussig- und 
Gas zonrnJ:ristall iGa tion. un'cer Sch'Nerelosigkeit," Status-
Sem dar Spacelab-Nu t:wng, Bad Sc hlier-see (1975). Re port issued 
by the German Ministry of Research and Technology. 
Eyer, A., Nitsche, R., and Zimmerman, H., "Flussig'· und 
Gaszonenkeidtallisatioil unter Schwerelosigkei,t, Tp.i1 II," 
Status-Seminar Sp;:;celab-Nutzung, Meersburg (1977). Report 
issued by the German Ministry of ResEarch and Technology, DGLR 
78-02. 
Eyer, A., Nitsche, R., and Walcher, H., "Zuchtuog von Si-' und 
CdTe-Kristallen i.m Spir~gelofen," StatuEl-Seminar 
Spacelab-Nutzung, Tubingen (1978). Report issued by the German 
Ministry of Research and Technology, DGLR 79-01. 
83 
~ - .. , ..... , •..... , L~~~ . ..-!.",.~" _ •. _~~e*"n'Hin:~ 
4, EMU axew.;[ MGJ4s;wa a 2 
l.", 
Eyer, A., Ni tsc: he, R., Sc huhmac her, M., and Walcher, H., 
"Gaszonenzuchtung 1m Spiegelofen," Status-Seminar Spacelab-
Nutzung, Mllnchen (1979). Report issued by the German Ministry of 
Researc h and Technology, f)GLR 80-01. 
Favier, J. J., "Initial Transient Segregatiol? During 
UnidirecL.onal Sol idlfication of a Binary Alloy in a Furnace 
with 'Thermal Damping," J. Cryst. Growth~, 373-380 (980). 
Favier, J. J., "Reconsideration de la Macrosegregation en 
Solidification non Stationnaire," Third Euro. Sym. on Mat. Sci. 
in Space, Grenoble, Fcance, April 1979, ESA SP-142, pp. 297-
305. 
Favier, J. J., "Transient Growth Effects During Space Solidifi-
cati')n Experiments in a Bridgman llinfiguration," XXIII CaSPAR 
ilenary Meeting, Budapest, Hungary, June 1980. 
Favier, J. J., "Stria t ions 0 f Kinetic Origin Induced During 
Non-Steady State SolIdification," presented at 5th International 
Conference on Vapor Growth and Epit~xy, llircnado, CA, July 
1981. 
Favier, J. J., "The Thermal Investigation of 3nlid1fication 
Carried Out in a Cartridge Furnace in Space," COSPAR XXI, 
Innsbrllck, Austria, June 1978, pp. 535-543. -
Favier, J. J., Arragon, Ph., Mart:!.n, E. P., and Witt, A. F., 
"Analyse non btati.onnaire de 1a macrosegregalion pendant la 
solidification dans l'espace du systeme Ge-Ga," Third Euro. Sym •. 
on Mat. Sci. in Space, Grenoble, France, April 1979, ESA SP-142, 
pp.----W6 - 308. 
Favier, J. J. and Malmejac, Y., "The llintribution of Micro-
gravity Experiments to the Study of Solidification ~echanisms," 
J. Brit. Interplant. Soc. l!.., 271-'l.74 (1978). 
Gits-Leon, S., Lefaucheux, F., et al., "Effect,~ of Stirring on 
Crystalline Qualit:" of Solution Grown Crystals-Case of Potash 
AliJTIlnllll," .J. Cryst. Growth 44,345-355 (1978). 
Ldngbein, D, "Heat Flow and llinvection in the Travelling-
Solvent Method," Second Euro. Sym. on Mat. Sci. in Space, 
Frascati, Italy, April 1976, EGA SP-114, pp. 223-230. 
Lefaucheux, F., Robert, M. C., and Arend, Ii., "Crystal Quality 
a f Gel Grown CaHP)42H20 Crystal," J. Cryst. Growth !!!..., 
313--314 (1979). 
Littke, ',J., "The Growth of Single Crystals from Prot~ins in 
Gravity-Free Space," 17 th Aerospace Sciences Meeting, 








L,~~"","-" .. _. ,. 
Muller, G., "Crystal Growth at Gravity Greater tlmn 1-{;," 
Second, E~ro. Sym. on Mat. Sci. in Space, Frascati, Italy, April 
1976, ESA SP-I14, pp. 213-216. 
Nielson. K. F., "Diffusion Growth of Organic Charge-·Transfer 
Crystals," Second Euro. Sym. on Mat. Sci. in Space, Frascati, 
Italy, April 1976, ESA SP-114, pp. 256-258. 
Perrier, G. and Omely, J., "Vapour Growth of HgI2 in Sealed 
Ampoulas," XXI CaSPAR Meeting, lnnsl:ruck, Austria, June 1978. 
Potschke, J., "Preparation of Dispersed Alloys Under Microgravity 
Conditions," XXXII IAF Congress, Rome, Italy, September 6-12, 
1981, Pr e pr in t 81 -145. 
Rodot, H., "Bridgman Technique in Space: Problems Related to 
Material Positinning in the C~se of Volatile Components," Second 
Euro. Sym. on Mat. Sci. in Space, Frascati, Italy, April 1976, 
ESA SP-I14, pp. 231-240. 
Rodot, H •• "Electronic Materials Purification a'1.d Space Condi-
tions," Proceeding~ of Symposium on Processing and 
Manufacturing, Frascatl, Italy, March 1974, ESRO SP-I01, 
pp. 243-246. 
IJelhoff, W. and Gartner, K. J., "A Television Picture Proc~ss­
ing System for the Investiga tion of Crystal Growth Processes," 
_XX COS PAR Plenary Meeting, Innshruck, Austria, June 1978. 
Wal ter, H. U., "C0ntainerless Processing or Single Crystals in 
Low-G Environment," 12th Aerospace Sciencef; Meeting, 
Washington, D.C., November 1974, /,IA'\ Paper 74-1241. 
Walter., H. II" "Stability of Multicomponent Mixtures Under 
Microgravity Conditions," third Euro. Sym. on Mat. Sci. in 
Space, Grenohle, France, April 1979, ESA SP-142, pp. 244-254. 
Walter, H. U., "A Mechanism for Generation of Pulsating Growth 
and Non-Rotational Striation in Melt Growth Crystals, I. 
Initial L ·ansi.ent Region," J. Electrochem. Soc. 123, (July 
1976). .----
\1alter, H. U. aod Favier, J. 1., "Directional Solidification of 
Doped Semiconductors .'lnd Eutectic Alloys During a Sounding 
Rocket Flight," XXXII IAF Congress, Rome, Italy, September 
6-12, 1981, Freprint 81-139. 
\~eiss, H., "Criteria for Selection of Crystal Growth Techniques., 
Second Euro. Sym. on Mat. Sci. in Space, Frascati, Italy, AprLl 
1976, ESA SP-114, rp. 207-212. 
Wenzl, H., "Crystal Growth from the Melt in O-g and I-g with 
the Czoc hralski Method," 19th COSPAR Plenary Meeti!:!S., 
Philadelphia, PA, June 1976. 
85 






Metals, Alloys, and Composites 
Ahlborn, H., "Aluuinum-IndilAD Experiment SOLUOG-A Sounding 
Rocket Experiment on Im:niscible Alloys," 17th Aerospace Science 
Meeting, New Orleafls, LA, January 1979, AIAA Paper 79-0172. 
Ahlborn, H., "Possibilities for Improving Alloys with Special 
Physical Pmperties in Space," Scc()nd Fu~O. SYI'l. on Mat. Sci. 
in Space, Frascati, Italy, April 19h .~A SP-114. pp. 309-312. 
Ahlborn, H., "t-t-l.allurgical Applications of a Spr!ce 
Environmen t," Processing and Manufac turing in S pace Symposium, 
Frascati, Italy, March 1974, ESRO SP-I01, pp. 155-162. 
Ahlborn, H. and Lohberg, K., "Low Gravity Experiments on 
Decomposition and Solidificarion of Aluminum-Indium Alloys," 
Statsu Seminar 1978 des Bundesministeriums fur Forschung und 
Technologie, Herr! usgeber, OFVLR, Koln, Germany, 1979. 
Antuna, P. L., "Fabrication de Materiaux r.omposit<!s en 
Microgravite (Experience es 3! n du ler Vol Spar:el&b)," Third 
EUT ,. Sym. on Mat. Sci. in Space, Grenoble) France, April 1979, 
ESA SP-142, pp. 109-114. 
Bergman, A. and Fredriksson, H., "A Study cf the C.oalescence 
Process Inside the Miscibility-G::Ip in Zn-Bi Alloy'S," presented 
at Ma terials Research Society Meeting, Bo stun, MA, November 
16 -19, 1981. 
Bergman, A., Carlber-g, T., Fredriksson, H., and Stjerndahl, .I., 
"The Influence of Gravity on the Solidification of MJnotectic 
and Ne r a MJ no tec tie Cu-Pb Al Jo ys," pres~n ted at Ma ter ia 1 s 
Research Society Meeting, fuston, MA, November 16-19, 1981. 
Carlberg, T., Solidificatior. of Some Eutectic Alloys Under 
Microgravily Conditions and at I-G," Third Euro. Sym. on Mat. 1.0 
Space, Grenoble, France, April 1979, ESA SP-142, pp. 221-232 • 
Carlberg, T. and Fredriksson, H.," The Influence of Microgravity 
on the Structure of Bi-Zn Immiscible Alloys," Third Euro. Sym. 
on Mat. Sci. in Space, Grenoble, France, April 24-27,1979, ESA 
SP-142, pp. 233-243. 
Castellani, L., Gondi, P., Barbieri, F., and Costa, N., 
"Dispersed, Gaseous, and Solid Phases in Molten and Solidified 
Cu," Third Euro. Sym. on Mat. Sci. in Space, Grenoble, FrancE, 
April 1979, ESA SP-142, pp. 81-88. 
Caton, P. D. and Hopkins, W. G., "The Preparation and Stability 
of Hetallic Em!.ilslons in a Mlcrogravity Environment - An 
Experiment F.S.L.P.," Third Euro. Sym. on Mat. Sci. in Space, 
Grenoble, France, April 1979, ESA SP-142, pr. 89-94: 
86 











~u::~.,_> __ ,_'-~,~,,~ r,.., e 
Coenen. H. P. and KlEin. P •• "Stoff-und Warmetransport in 
Flussigkeiten und Gosen unter verminderter Schwerkraft," Krupp 
Research Institllte. Essen. West Germany. Status-Seminar. 1977 
de~} Bundesministeriwns fur Forschung und Technologie. DGLR-
Bericht 78-02 (1978). 237-246. 
Coenen. H •• Cast, Th •• and Krischker. P •• "Untersuchungen und 
Ausw~hl geeigneter Methoden zur Warmeleitfahigkeitsmessung an 
Fl ussigkeiten im .. SPACELAB" ." Techn:isch?~ Mi tteilungen Krupp 
Forschungsberichte 35 (1977).145-156. 
Coenen. H., Gast. Th., and Krischker, P., "Untersuchungen und 
Auswahl geeigneter Methoden zur Warmeleitfahigkeitsmessung an 
FlussigkeHen im .. SPACELAB ..... Forschungsbericht W 78-09 des 
Bunde sministeri 'Jr.\S fllr Forschung und Technologie. West Ger.many, 
Se ptem ber 1978. 
l)eruyttere, A. Aernolldt, Eo. et 3J., 'Silver Samples Melted in 
Skylab Expf>r iment M56 5 ... Proceedings_of Symposium on Processing 
and Manufacturing in Space, Frascati, Italy. March 1974, ESRO 
SP-I01, pp. 27-44. 
l)eruyt tere, A. and Ae rnoud t,E., "M565 Silver Grids Mel ted in 
Space," Third Space Processing . .symposium: Skylab Results, 
Vol. I. \.1-74-5. June 1974, pp. 159-203. 
Oesforges. C. D., "Immiscible Al10Y Experiments in Space," 
Second Euro. Sym. on Mat. Sci. in Space, Frascati, Italy, April 
1979. ESA SP-(i4. pp. 301-308. 
Desforges. c. D •• "Multiphase Solidification," Proceedings of a 
Sympooium on P=ocessing and Manufacturing in Space, Frascati, 
Italy, March 1974. ESRO SP-101, pp. 229-234. 
Favier, J. J., "Reconsideration de la Macrosegregatlon en 
Solidification nen Stationnaire." Third Euro. Sym. on Mat. Sci. 
in Space, Grenohle, France. April 1979, ESA SP-142, pp. 297-·308. 
Fredriksson, H •• "Possible Dendritic Gl,~owth and Segregation 
Phenomena During Sol idifica tion of Alloys in Space," Second 
Euro. Sym. on Mat. Sci. in Space, Frascati, Italy, Apri.! 1976, 
ESA SP-114. pp. 291-360. 
Fredriksson, H •• "The Effect of the Natural C.onvection on the 
Transition from Equeaxed to Col wnnar Crystals," accepted for 
publication in Proceedings of Materials Research Society 
Meeting. Ibston. MA. November 16-19, 1981. 
Fr ielet, K., St rickler, R •• and Siegfried. E •• "Brazing Under 
Microgravity in a Resistance Heated Furnace," presented at 
Materials Research Society Meeting, Ibston, MA, November 16-19, 
1981. 
87 










~.-..... ~ ..... 
Garland, J. G. and McKeown, D., "Metallographic Assessmtmt of 
Skylab Experiment M551," Proceedings of a Symposium on 
Processing and Manufacturing in Space, Fraseati, Italy, l-1areh 
1974, ESROSP-IOI, pp. 45-64. 
Haag, J., "Bedeutung der Benerzbarkeit fur die Herstellung von 
Verbundwerkstoffen unter Welttruambedingungen-C~e en, Einflusse 
und t-bdeUe," Forshllngebericht W8) -021 Luft-und Raumfahrt _. 
WeI tra umfor sehung/Wel t tra umtec hnoloe ie, Max-Planck- Institut, 
Stuttgart. August 1981,282 pgs. 
Hau, E. and Leven, P., "Moglichkeiten fur industrielle 
Materialsherstellung ~nd Fertigungsverfahren im Weltraum ails 
dem Bereich des Maschinenbaues," BMFT-FB, w 76-03, April 1976. 
Heye, W. and Klemm, M., "Melting of a PbAgBaO-Powder Alloy 
Under 00{; Envir:-onmen t (Rocket Flight), Deformed to Wires," 
Second Euro. Sym. on Mat. Sci. in Space, Frascati, Italy, April 
1976, ESA SP-114, pp. 381-390. 
Krupp, F., "Grundlagerluntersuchungen im System Mangan Wismut 
unter verminderter Schwerkraft in TEXUS II," Krupp Research 
Institute, Essen, West G·~rmany. April 27, 1979, P:-. 1-21. 
Lemaignan, C., "Etude de l'Influenc€ de la Gravite SIlt la Solid-
ification des Eutectiques Irreguliers," Third Euro. Sym. on Mat. 
Sci. in Space, Grenoble, France, April 1979, ESA SP-142, pp. 385 
390. 
Lemaignan, C. and MalmEjac, Y., "In terest and Difficul ties of 
O-G Studies of the MechanlBms of Eutectic Growth," 19th COSPAR 
Plenary Meeting, Philadelphia, PAt 1976, Paper 0.2.4. 
Leven, P. and Rossman, A., "~uality Improvement for Space-
Processed Turbine Blades," SEcond Euro. Sym. on Mat. Sci. in 
Space, Frascati, Italy, Apr~i 1976, ESA SP-114, pp. 319-332. 
Lohberg, K.. "Results of Studil~s on Wetting Behavior," Second 
Euro. Sym. on Mat. Sci. in Space, Frascati, Italy, April 1976. 
ESA SP-114, pp. 375-380. -
Luyendijk, T. and Nieswaag. H., . Undirectlonal Solidification of 
Eutec tic Iron-Carbon Alloys and Ule Segregation of Sulphur," 
Third. Euro. Sym. on Mat. Sci. in Spac0, Grenoble [<rance, April 
1979, ESA SP-142, pp. 115-122. 
M,,'lmejac, Y., "Review of Possible Elltectic Alloy and Thermodif-
fu(:~ion Experiments," Second Euro. SYI1I. on Mat. Sci. in Space, 
Frascati, Italy, April) '176, ESA SP-IILI , pp. 313-318. 
88 
Neuschutz, D., "Erstarrung einer Legierung mit Oxideinschlussen 
in n:xus I," Krupp Researr.h Institute, Essen, West-Germany, 
Abschlu bericht Projekt TEXUS I, (1977) 87-92, DFVLR, PT, 1(o 1 n, 
We s t -Germany. 
Neuschutz, D •• "Wechselwirkung zwischen einer fortschreitenden 
Erstarrungsfront und susper.dierten Fremdteilchen," Krupp Research 
Institute, Essen, West-Germany, Status-Seminar 1977 des 
Bundesministeri urns fur Forschung und Technologie, DGLR-Berichte 
78-02 (1978) 67-73. 
Neuschutz, D. H., Coenen, W., Gans, W., and Potschke, J., 
"GefugeausbUdung und Seigerungen beim Erstarren technischer 
Legierungen-St:.!d.le uber UntersuchungGlIloglichkeiten im SPACELAB," 
Krupp Research lnstitute, Essen, West-Germany, Forschungsberichte 
W 77-08 des Bundesministeriums fur Forschung und Technologie, 
West-Germany, December 1977, ESA Te~hnical Translation 539, July 
1979. 
Neuschutz, D. and Potschke, J., "Wechselwirkung zwischen einer 
for Lsc hrei tenden Er s tarrungsf ront. und suspend ierten 
Fremdteilchen," Technische Mitteilungen Krupp-Forschungsberichte 
3;:' (I 979) 81-82. 
Pant, P., "Fundamental Studies in the Mananese-Bismuth System," 
Krupp Research Institute, Essen, West-Germany, Final Report 
Project TEXUS [[ (197B) 48-61, DFVLR, PT, Koln, West-Germany. 
Pant, P., "GrunJlagenuntersuchungen im System Mangan-Wismut unter 
verminderter Schwerkraft 1m Rarrnen des TEXUS II-Projecktes," 
Technische Mitteilungen Krupp-Forschungsberichte 37 (1979) 70-
78. 
Philippovich, N., Strickler, R., et a1., "Brazing Under Micro-
gra'vity - TEXUS II Experiment," Third Euro. Sym. on Mat. Sci. in 
Space, Grenoble, France, April 1979, ESA SP-142, pp. 95-100. 
Potard, C., "A Review of the Mechanisms Involved in the 
Directional Solidification of Al-In Emulsions at Zero Gravity", 
J. Brit. Interplan. Soc. 2l, 275-280 (1978). 
Po tarrl, C., "Et udes de Sa se Preparation de L 'Experience de 
Solid if iea tio n Dir igee 0' All iages Immiscible AI-In en Fusee 
Sonde," Third Euro. Sym. on Mat. Sci. in Space, Grenoble, France, 
April 1979, ESA SP-142, pp. 255-262. 
Potard, C., "Directional Solidification of .AJ.-In Alloys at 
Microgravity: Resul t s of Basic Pre para tory Investiga tors," 17 th 








Potard, C., .. Intt'ret de Co urtes PerioQt's D'lmpesantellr Pour 
L'Etude de la Soltdification des Alliages Immiscibles AI-In," 
Proceedings uf Esrange Symposium, Ajacclc, April 1978, ESA 
SP-135. 
Potschke, J., 'Untersuchungen zur Warme]eitfahigkeitsl"essung an 
flussigen ~letallen," Technische Mitteilungen Krupp Forschungs-
berichte 37 (1979) 83·-90. 
Potschke, J. and Neuscbutz, D., "Solidification of all Alloy with 
Oxide Inclusions," Krupp Institute, Essen, 14est-(;ermany, Final 
Report Project TEXUS U (1978) 158-177, DFVLR, PT, I(oln, West-
Germany. 
Reboux, J., "Use c';: f<~lectromagnetic Fields for Positioning and 
Stirring Materia.is under O-G," Proceedings of Symposium on 
Pro~essi~g and Manufacturing in Space, Frascatj, Italy, July 
1974, ESRO SP-IOI, pp. 311-326. 
Sc hwe itzel', K., Wo rtmann, J., and Sprenger, H., .. Space Process-
ing of Turbine Blades by Means of Skin Tec hnology," Adv. Astron. 
Sc~ 36, 257 (1978). 
Sprenger, H., ~~rben, F.:., Zeilinger, H., and Schweitzer, K., 
"Skin Technology," Third Euro. Sym. on Mat. Sci. in Space, 
Grenoble, France, April 1979, ESA SP-142, pp. 101-108. 
Sprenger, H., Erhen, E., et a1. , "Skin Technology - An 
Industrial Appllcation on Space Processing," Acta Astron.~, 
625-635 (1978). 
Sprenger, H., Erben, E., et al.» "Stutzhauttechnologie," 
Proceedings of "Spacelab-Nutzung, Werkstofforschung und 
Verfahrenstechnik," Meersburg, Germany, October 1977, 
DGLR-Berichte 18-02, pp. 75-82. 
Sprenger, H., Erben, E., et a1., "Herstellung hochwertLger 
Masc hinenbauteille un Ler Schwerelo sigke L t - Ansatze zur 
industriellen Nutzung des Spacelab," Metall:.. ].l, 1360-1363 
(Dec ember 1977). 
Sprenger, H., Schweitzer, K., et a1., "Potential der Stutzhaut-· 
technologie," Proceedings of "Werkstofforschung und Verfahrt!n-
stechni.k im Weltraum," Munich, Germany, September 1979, 
DGLR-Report 80-01, pro 213-227. 
Sprenger, H. and Schweitzer, K., "Skin Casting Experiments in 
Rocket Fl ights," 5th ESA Symposium on European Rocket and 8alloon 
Progress and Related Research, Bournmouth, U.K., Apr'n 1980, ESA 
SP-152, pp. 349- 356. 
Sprenger H. and Schweitzer, K., "Texus Experiments on Skin 
Technology," XXXII rAJ-' Con~ress, Rome, Italy, September 6-12, 







F1 uid s, Transports, and Chemical Processes 
A;rdelott, J. C., "Axial Jet Mixing of Ethanol in Cylindrical 
Containers During Weightlessness," NASA TP-1487, July 1979. 
&t3ille, J., Dupuy, J., Girodroux, Ph., and Mellon, H., "On the 
Po st,ibil L~y 0 f ~leasur ing the So ret Co efficient Un1er Zero-Gravity 
Conditions: A Prelimina-cy Stability Analysis," XX CaSPAR Plenary 
Mcet~, Tel Aviv, I'>rael, June 1977. 
Beck, R., Gurs, K., and Segers, G., "Observations, Estimates and 
Sugge.,ted Ev;perimt:;nts !:<elating to Surface-Tension Induced 
Thermcconvection," Second Euro. Sym. on Mat. Sci. in Space, 
Fr;.;scati, [taly, April 1976, pp. 259-263. 
Berns, J. A., et a1. , "Photographic l:westigation of Liquid 
Behavior 0n Temperature and Liquid-Vapor Seusors Used in Low-
Gravity [,,;vironment," NASA TM-X--1438, September 1967. 
Bewersdc,rff, A., "Space Experi!llents on Chemical Pattern 
Formation," Third Buro. Sym. on Mat. Sci. in Space, Grenoble, 
France, April 1979, ESA SP-142, pp. 313-3'6. 
Bewersdol'ff, A., "A Mechani!>m for Mar.roscoric Phase Separations 
in Emulgated Liquid Systems," COSPAR XXI Plenary Meeting, 
[nnsbruck, Austria, May 29-June 10, 1978. 
Bruckner, R., "lnstabilities of Interfaces and Interfacial 
Convection," 19th COSPAR Plenary Meeting, Philadelphia, PA, 
1976, Paper D.3.6. 
Bruckner, R., "Fundamental Experiments on Interfacial 
Convection: Project TEXUS I and II," Thicd Euro. Sym. on Mat. 
Sci. in S)ace, GT'enoble, France, April 1979, ESA SP-142, 
pp. 267-2'12. 
Bruckner, R., "Interfacial Convection Observed Under 
Microgravlty Conditions During the TEXUS I Experiment," XXI 
Plenary COSPAR Meeting, Innsbruck, Austria, May 29-June 10:-
1978, pp. 511-513. 
grueckner, A., "Interfacial Convection Observed Under 
Microgravity Conditions During the TEXUS I Eo{j>el'iment," 17th 
Aerospace Scienc~s Meeting, New Orleans, LA, January 1979, AlAA 
Paper 79-0171. 
ChUrl, C. H. and Wuest, W., "Flow Phenomena in Rotating floating 
Zones With and Witoout Marangoni Convection", Third Euro. 
Symp. on Haterial Sciences in Spac€., Gr~noble, France, April 








." .•. -' .-.... -"~ .. - ". '""-'-'"'--""""'--~-~~ 4 ,,"h_,"" .. 0' ""-" .................... -~-""""'-_t ""l1li.1.1.: ~!I111. __ ..I!!Ib.!'IIi. III!JI!!I!.111!2111!®IIII£2£C2£II!II!£ _,_. 
Chun, C. H. and Wuest, W. "flo ... : Phenomena in Gravitdtionless 
Melting Zones in the Presence of Electromagnetic Fields," 20th 
COSPAR Plenary Meeting, Tel Aviv, Israel, June 1977. 
OlUn, C. H., Wuest, W., "Suppression of Temperature Oscilla-
tions of Thermal Marangoni Convection in a Floating Zone by 
Superimposing of Rotating Flo '3," XXXII IAF Congress, Rome, 
Italy, Septemb,!r 6-12, 1981, Preprint 81-128. 
DaRiva, I., Some Physical and Chemical Processes in Fluids," 
Proceedings of Symposium on Precessing and Manufacturing in 
Spac~, Frascati, Italy, March 1974, ESRO SP-IOI, pp. 171-183. 
DaRiva, 1. and Ruesga, .J. H., "fluids Physics t-tJriule 
Experiments," Second. Euro. Sym. on M3t. Sci. in Space. 
Frascati, Italy, April 1976, ESA SP-114, pp. 265-275. 
DaRiva, 1. and .'1artinez, I., "Floating Zone Stability 
(Ex per imen t 1-ES-'331)," Third Sym. on Ma t. Sci. in Space, 
Grenoble, France, April 1979, ESA t.P-142, pp. 67-73. 
Da-'Riva, I. and PereLrn, r~. A., "A Legular Perturbation 
Approach to Surface Tellsion-Driven Flows ," presented at XXXIT 
IAF Congress, Rome, Italy, September 6-12,1981, Preprin-t---
8~-127. 
Eckhardt, K. and Netter, G., "The Exptriment for Investigation 
of the Dynamic Behavj.or of Fluid in a Surface Tension Tank under 
Microgravity CondiUon," presented at rXXII IAF Congress, Rome, 
Italy, September 6-12,1981, Preprint 61-133. 
Favier, J. J., "Effect of Heat r::xchange~ on the Solidification 
Ratl~ in a Thermal iJi'adient FUL''1ace,'' 16th Aerospace Sciences 
Meeting, Huntsvilh:, AL, January 1978-,-;;:AA Paper 78-271. 
Favier, J. J., L_;".h.ler, J., Arragon, Ph., H •. "llmejac, Y., 
Khryapov, V. T., and Barmin, 1. V., "Solid/Liquid Interface 
Stabil tty in Normal and Microgravity Condi ':ion8: The ELMA 01 
Experiments," presented at IAF Congress, Rome, Italy, September 
6-12, 1981, Preprint 81-142. 
Fevilleboi5, F. and Lasek, A., "Deplacement D'un Liquide dans nn 
Tube CapilL"l ire en Mic rogravi ta tion," 20th COS PAR Plenary 
~~eting, Tel Av iv, Israel, June 1977. 
Foster, P. R. and Ross, D. A., "Electrophoresls Data Retrieval 
for Analysis and Process Control," Processing _:,md Manufacturing 
in Space Symposium, Frascati, Italy, March 197.~, ESRO SP-IOl, 
pp. 289-299. 
Gal, V. V., "Spread of Liquid on a Surface in a State of 







m: ~ zan aa;e:z;;::u:;aU$&ZWW Z*_ ... ~." P 
Gayle, J. B., Egger, C. T., and Bransford, J. W" "Free~ing of 
Liquids 0n Sudden Exposure to VaculMl," J. Spacecraft.!., 323- 326 
(June 1%4). 
Graziani, (:. , Strani, M., and Piva, R., "Effect of Free Surface 
Radiation in Axisynnnetric Thermocapillary Flows," presented at 
XXXII IAF Congress, Rome, Italy, September 6-12, 1981, Prepr1nt 
81-134. 
Habip, L. M., "On the Mechanics of Liquids in Subgravity," 
Astr. Act. ~, 4()1-409 (1965). 
Hannig, K., "Biological Apr: Lcati.on: General Review," 
Proceedings ?f a SymposiuDI G.'~' Processing and Manufacturing in 
Space, Frascati, Italy, 1974, ESRO SP-101, pp. 199-?03. 
Hannig, K., "DE-tailed Resu" , 3 of AS1P Experiment MA-014," 
Proceedings of a Symposium on Processing and Manufacturing 1n 
Space, Frascati, Italy, 1974, ESRO SP-101, pp. 282-287. 
Hannig, K. and Schindler, r" "Overview of Electrophoresis 
Experiments on ASTP," Sp"ld Euro. Sym. on Mat. Sci. in Space, 
Frascati, Italy, April '76, ESA SP·114~ pp. 27-31. 
Hannig, K., Wirth, H., and Schoen, E., "Electrophoresis Experi-
ment MA-OI4," Apollo-Soyuz Test Project SUll'mary Science Report, 
Vol. I, 1977, pp. 335-351. 
Hanrd <:;, K. and Wirth, H., "Detailed Results of AST:- Experiment 
M,~.·.' (Continuous Flow Electrophoresis) ," Second Euro. Sym. on 
Ma.t. Sci. in Space, Frascati, Italy, April 1976, ESA SP-114. 
'pp~<-13 5-14 O. 
Hannig, K., Wirth, H., Meyer, B. H., and Zeiller, K., "Free-Flow 
Eiec tro phc re3"!.s, L. Theoretical and. Experimental lnvestigationb 
of the hi":} uence of Mechanical 'ind Electrokinetic Variables on 
the Efficiency of tho Method," Hoppe-;:;eyler's Z. Physiol. Chem. 
356,1209-1223 (August 1975). 
Hannig, K., Wirth, H., Schindler, R. K., and Spiegel, K., "Free-
Flow Electrophoresi.s, III. An Analytical Version for a Rapid, 
Quanti ta tive Det~rmination of Elec trl)phoretic Parameters," 
Hopp~~Seyler's z. Physol. Chem. 358, 7S3-7(,3 (July 1977). 
Haynes, .J. M., "Ca?illary Instabilities in 10{; and O-{;," Second 
Euro. Sym. on Mat. Sci. i~ Space, Frascati, Italy, 1976, ESA 
SP-114, pp. 467·-471. 
Haynes, J. M., "Fundamental and Applied Aspects of Fluid 
Physic sUnder Mic rogravity ," Third Eurc... Sym. on Mat. Sci. in 
Space, Grenoble, France, April 1979, ESA SP··142, pp. 275-279. 
93 








~ _. ,, __ ._. __ ~_. __ ~ ___ ._ .. _,_._ .-, .. --"~~,~_-_. ~=-=_ .... ,. ..... ,..... _, ... ,.... $ ........... -_, ,,"J''''ZZ£!IIuaaSSIIIII'Iaa'lIIwaa'I!I!I,QQ&UU!II!III@iUIIII!!kaa'lJltI!l!lUdllll!!dl!!!£2I!1!1EI!IU&lIIIU_,_ 
Herranz-Marti.ne.!, I., "Floating Zone Under Reduced Gravlty-
Axisymmetric Equil ibri lIII Shapes," Second Euro. Sym. on Mat. Sci. 
in Space, Fra8cati, Italy, April 1976, ESA SP-114, pp. 277-282. 
Labus, T. L., De Wltt, K. J., "Liquid Jet Impingement Normal to 
a ~isk in Zero Gravity," J. Fluids En~ 100: 204-209 (Junf! 
1978) • 
Leihener, D., "Immunological Aspects in Space Experiments and 
the Possibilities of Cell Separation by Continuous Flow 
Electrophoresis," Second Euro. Sym. on Mat. Sci. in Space, 
Frascati, Italy, April 1976, ESA SP-1l4, pp. 149-154. 
Melcher, J. R., (:Uttman, D. S., Hurwitz, M., "Dielectrophoretic 
Orientation," J. Spacecraft~, 25-32 (January 1969). 
Merte, J. R., "Incipient anrl Steady Boiling of Liquid Nitrogen 
and Liquid Hyd rogen Under Rtduced Gravity," NASA CR-1 03047, 
November 1970. 
Meseguer, J., "The Breaking of a Cylindrical Floating Zone," 
XXXII IAF Congress, Rome, Italy, Septembtr 6-12, 1981, Preprint 
81-126. 
Napolitano, L. G., "Thermodynamics and Dynamics of Pure 
Interfaces," Acta Astron. ,~, 655-670 (1978). 
Napolitano, L. G., "Mathematical t-bdeling of Marangoni Flows," 
Meccanica 12 (1978). 
Napolitano, 1.. G., "E1ectrofluid Dynamics of Interfaces," Space 
Research, (M. J. Rycroft, Ed.), Vol. 19, Pergamon Press, 1979. 
Na politano, L. G., "Thermodynamics and Dynamics of Surface 
Phases," Acta Astron~, 1093-1112 (1979). 
Napolitano, :... G., "Marangoni Boundary Layers," Third Euro. 
Sym. on Mat. Sci. in Space, Grenoble, France, April 1979, ESA 
SP-142, pp. 349-358. 
Napolitano, L. G., "Thermodynamics and Dynamics of Line Phases," 
Thfrd Euro. Sym. on Mat. Sci. in Space, Grenoble, France, April 
1979, ESA S?-142, pp. 289-296. 
Napolitano, L. G., "Macroscopic t-bdeling of the Thermodynamics 
and Dynamics of Interfaces," 15th Aerospace Sciences Meetin8, 
Huntsvillt L, January 1978, AIAA Paper 78-222. 
Napolitano, L. G., "Surface and Buoyancy Ori'ren Flo\<; 
Convection," presented at XXXII IAF Congress, Rome, Italy, 








:-ia politano, L G. and Ve trella, S., .. Zero th--0rder Eo undary Layer 
Theories for Ge s-Mixture Free-O:>nvec t ion Problem!' ... Second Eu'ro. 
Sym. on Mat. Sci. i, Space, Frascati, ltaly, April 1976, ESA 
SP-114, pp. 433-446. 
Oertel, H., "Numerical and ~:xperimE:ntal Simulation of 
Mic rop,ravity ('.onvec tion," Ttlj rd Euro Sym. on Mat. Sci. in 
Spac~, Grenoble, France, April 1979, ESA SP-142, pp. 335-340. 
Oertel, H., "ilinvectl.nn Under Normal and R"'duced Gravity," XXI 
COSPAR Meeting, Innsbrurk, Austria, 1978. 
Oertel, H. and Buhler, K., "A Special Differential Interfero-
meter Used for Heat Convection Investigations," J. Heat & Mass 
Transfer~, 1111-1115 (1978). 
Ot to, !':. W., "Sta tic and Dynamic Be J-.,'" ior 0 f the Liquid-Vapor 
Interface During Weightlessness," Aero. Chern. Engr. 62, 158-177 
(l %6). 
Padday, J. F., "Behavior of Liquid Zones in a Microgravity 
Environment," Third Euro. Sym. on Mat. Sci. in Space, Grenoble, 
France, April 1979, ESA SP-412, pp. 281-282. 
Padday, J. F., "Capillary Forces and Stability in Zero Gravity 
Environment," Second Euro. Sym. on Mat. Sci. in Space, Frascati, 
Italy, April 1976, ESA SF-114, pp. 447-454. 
Peeters, H., "Specific Problems of Electrophoresis in Space," 
Proceedings of a Symposium on Processing and Manufacturing in 
Space, Frascati, Italy, 1974, ESRO SP-101, pp. 273,,278. 
Peeters, H., "Separation Methods in Space Biology," Second Euro. 
Sym. on Mat. Sci. in Space, Frascati, Italy, 1975, ESA SP-l14, 
Pp.' 129-'134.---
Persson, T., "An Experimental Method for Determinatton of Mass 
Transpor t in Liquid tvletal s to be Applied Under Microgravity," 
Third Euro. Sym. on Mat. Sc.i ,. in Space, Grenoble, France, April 
1979, ESA SP-142, pp. 391-396. 
l{Odot, H., "La Microgravite, moyen d'etude des fluides et des 
cristalt<," ililloque C2, Supplement au n 6, Tome 39, June 1978, 
pp. 128-129. 
Rodot, H., Bisch, C., and Lasek, A., "Zero Gravity Simulation of 
Liquids in Contact with a Solid St'rface," Acta Astron. !_ 
1083-1092 (1979). 
Sarma, G. S. R., "Marangoni Conv"!ction in a Liquid Layer 
Subjec ted Ro ta tion about a Transverse Axis," Third Euro. Sym. on 
Mat. Sci. in Space, Grenoble, France, April 1979, ESA SP-142, 
pp. 359-362. 
95 









_._,._._~._"' __ ~._'_,~, .,.., W""."'. _""',.""'$ ",,=="".,"" ..... """"., ...................... ; """_"-""'",", ... §"!!!_tiIilMIlIIZI!III. !IJII£"'JIIX.21!1! •• I!SSIlJ __ '£II£.all~1I6_"21211'_.' 
Sarma, G. S. R., "Marangoni O1nvection in a Fluid Layer under 
tile Action of a Transverse Magnetic Field," XXI COSPAR Plenary 
Meeting, Innsbruck, Austr 1a, 1978. 
Sarma, G. S. R., "Interface Phenomena and Transport Processes 
Under Reduced Gravity," Materials Science in Space with 
Aprlicacian to Space Processi~g, Progress in Astronautics and 
'onautks, Vol. 52, 1977. 
~,hurran, O. E. and Hoffer, T. W., "Drop Vibration at Near Zero 
vi"tivity," J. Rech. AtmDs • .!.Q, 9-15 (Januar:y 1976). 
Schwaue, D., Scharmann, A., and Preisser, F., "Steady and 
Oscilld tory Marangoni wnvec tion in Floa ting Zolles Under I-G," 
Third Euro. Sym. on Mat. Sci. in Space, Grenoble, France, April 
1979, ESA SP-142, pp. 327-334. 
Schwabe, D., Preisser, F., and Scharmann, A., "Verification of 
the Oscillatory State of Thermocapillary Convection in a 
Floating Zone under Low Gravity," XXXII IAF Co:-,gress, Rome, 
Italy, September 6-12, 1981, Preprint 81-148. 
Siekmann, J., "Shaping and Degassing the Liquified Matter Under 
Simulated Low and Zero Gravity," Secor.d Euro. Sym. on Mat. Sci. 
in Space, Frascati, Italy, April 1976, ESA SP-114, pp. 421-432. 
Siekmann, J., "Migration of Gas Bubbles Under Various Force 
Fields in a Microgravitational Environment," Third Euro. Sym. 
on Mat. Sci. in Space, Grenoble, France, April 1979, ESA 
SP-142, pp. 341-34~ 
Siekmann, J. and Johann, W., "Remarks on Surface Filmb i.n Two 
Phas~ Flows," presented at XXXII IAF Congress, Rome, Italy, 
September 6-12, 1981, Preprint 81-131. 
Watt, J. G., "Isoelectric Focusing and Forced-Flow Electro-
phoresis," Processing and Manufac turing in Space Symposium, 
Frascati, Italy, March 1974, ESRO SP-101, pp. 279-282. 
Wuest, v:., "Fluid Dynamics of the Floating Zone," Second Euro. 
Sym. on Mat. Sci. in Space, Frascati, Italy, April 1976, ESA 
















. $kg; .. , 
Glasses and Ce ramics 
Deutscher, E., "11terest in Solidification of Glasses and 
Ceramics in Space," Second Euro. Sy:n. on Mat. S\!i. in Spac~, 
Frascati, Italy, April 1976, ESA SP-il4, pp. 401-403. 
De ut sc he r, K., "The In fl uence 0 f Spece Processing on Glass 
Technology," Proceedings of Symposium on Processing and 
Manufacturlng in Space, FrascaU, Italy, March 1974, ESRO 
SP-l 01, pp. 185-190. 
Herr, K., Barlage-Hilgefort, H. J., and Frisctl8t, G. H .. , 
"Reactions Between Glass MelLs," Third Euro. Sym. on Mat. Sci. 
in Space~ Grenoble, France, April 1.979, ESA SP-142, pp. 
263-266. 
Savage, C. H. and Leipold, M. H., "Space Processing of Ceramic 
Materials," Proceedings of a Symposium on Space Processing and 
Manufacturing, Frascati, Italy, 1974, ESRO SP-101, pp. 191-198. 
97 













----~--,-"-,,"-~,-,,.-~, '~==,M_=~'W_"""_""""'",_"''''','''' "!" .. '"'"' ... "',;,_"'s...;""g"" .. I'!'I ... ""'.,""W ....... "!!!.e ... Z£llLII!!M_1I!!,,!IIIiXllli.I!IIUIllllU.Olllltlilallla ____ lll!ll$I!IILI!IIL "'111 .. I, 
" ". 
Ul trahigh Vacuum and Co ntainerless 
Processing Technologies 
Bewersdorfi:, A. and GorIer, G. P., "Controlled Ac tion on 
Suspended Particles by Crossed Electric and Magnetic Fields," 
presented at Materials Research Society Meeting, Boston, MA, 








-~ -- --,.--.•... --.-~--~-. ~ •• >'- ~~,,~.~.-.' ~"""'""~~ ...."",""""' .......... II!I!¥ C¥W_~I!I!I44._ •. 1III._--;WU'II!;;;!IIIIU"'$lII!!kllllliiWUII1'IS_.III:III!4!1!111L IIILIII. IIIL,";;111£31112111123 __ 111111!2121.1,. 
Experimental Facilities 
Adorni, N., Ghersini, G., Sona, P. G., Rossitto, F., and 
CorteUazzl, G., "UH\T-{;hamber: Theoretical Background and 
Facility Develo {l1Ient," Third Euro. Sym. on Mat. Sci. in Space, 
Grenoble, France, April 1979, ESA SP-142, pp. 125-132. 
Anton, H. S., "Overview of the Scientific Instrunentation of 
the German Mic:t,)gravity - Mission Dl," Third Euro. Sym. on Mat. 
Sci. in Space, Grenoble, France, April 1979, ESA SP-142, 
pp. 133-134. 
Ashkin, A. and Dziedzic, J. M., "Optical Levitation of Liquid 
Drops by Rad ia tion Pressure," Science _~87, 1073-1075 (Marc h 
1975) • 
Brown, D. J., "Skylark Souncli.ng Ror'(et FaclliLes for Materials 
Science Experiments." Third Euro. ::jym. on Mat. Sci. in Space, 
Grenohle, France, April 1979, ESA SP-142, pp. 399-404. 
Cambon, G., "Gradient Heating Facility on Ibard of Spacelab," 
Third Euro. Sym. on Mat. Sci. in Space, Grenoble, Franr.e, April 
1979, ESA SP-142, pp. 135-136. 
~:yer, A. and Zimmerman, H., "Flussig-und Gaszonenkristallosation 
unter Schwerelosigkeit," Report isslled by the German Ministry of 
Researcb and Technology, Nr. FBW 77··12 (1977). 
Eyer, A., Nitsche, R., and Zimmerman, H., "Zonenzuchtung von 
Kristallen mittels optischer Heizung," Status-Seminar Spacelab-
Nutzung, Bad Kissingen (1976). Report issued by the Geran 
Ministry of Re search and Technology, ISBN 3-88135-038-1. 
Eyer, A., Zimmerman, H., and Nitsche, R., "A Radiation Furnace 
for Zone-Crystallization Experiments in Space," Second Euro. 
Sym. on Mat. Sci. in Space, Frascati, Italy, April 6-8, 1976, 
ESA SP-114, pp. 241-244. 
~'eret, J. M. and Ma zelsky, R., "Skylab Furnace System Provides 
Precise Thermal Environment for Materials Experiments," 
Westinghouse Engineer, November 1973, p. 174. 
Franke, B., "Research and T~chnology under Weightlessness -
Pe:.-formance of Texus Hardwat e and Experimental Resul ts," XXXII 
IAF Congress, Rome, Italy, S~ptember 6-12, 1981, Preprint 
81-147. 
Gardy, K., "Process Chamber, Peyload Element of the German 
Microgravity Mission D-l," Thiri Euro. Sym. on Mat. Sci. in 




~_ . .sCil1.it+ilifiitl"",t i ... ce"'t''''~'''''C!i ........ ;",t_t''''-_·''' =_'l1li1 tillii_.trt>~u....o~.J~~~~~,_.s-._'A_~_~"''''~'~' "' .. __ ."--'_ .~~~._ ,.~'-'-__ ,~,_ ....... " ....... ....-...'->0 ......... _ 
, 
~ 
"00,.0~~~ 000 0_0 ~,-o _00_0 -~ .... =- '41 0 """"!2Q"~II';qI!ll!l$ItIII;III"IIIJIIIIIIIIIA""s_WI!!II(lI!!!a!!l'!lllll_"!!liIlJ&.' lttI!U.ZIl.IJ&.: •• :11 ••• 00.; Ii 1,.0 
~ j 
GeL,el, J. E. and ;crankp, B., "&'<perimf;nt ;'bdules and Facl1 i-
ties in 'n:XlJS 1 and 1 I," Third Euro. Sym. on :-tat. Sci. in 
Space, Grenoble, France, April 1979, ESA SP-142, -pp. 177-188. 
Ge'Lsel, J. E. dnd Hugo, F., "Fu(1ctional Performance of the 
Isothe:nnal Yeatlng Factlity for (he Material Science Double 
Ra.:k," Thir.d Euro. Sym. on Mat. Sci. in Space, Grenoble, 
Fr'ance, April 1979, ESA SP-142, pp. 167-176. 
Grasser, R. and Scharmal1n, A.," Detailed Des,~riptl()n of a Space 
Processing Furnace," Proc'~edings_ of Symposium on Processing and 
l1anufacturing in Space, Fr8<;cati, Italy, March 1974, ESRO 
'SP-IOl, pr. 327-135. 
Kret~h, H., "Various Heating Facilities for the Shultle/Spacelab 
Utilization Progrnrnme," lhinl Euro. Sym. on Mat. Sci. in Space, 
Grenohle, France, April ['97(i~"ffSA SP-142, pp. 201-202. 
Lewis, G., "Apparatus, T,,['hniqucs and Physical Pilram('ters of 
Sounding Hock('l FI igilt," Proceedings uf Processing and 
Manufacturing a~~ Proc(~ssing in Space, Frasc.olti, It'aT¥:" March 
1974, ESRO SP-IOI, rr. 'rn-3JH. 
Lel-Jis, G. and Watt, J. 1;., "A Preliminary Study of a General 
Purpose Floating ZOrll' l~le('tr,)ph()resis Facility for Spacelab," 
Second Euro. Sym .. on tolat. Sci. in Space, Frascati, Italy, April 
1976, ESA SP-114, pp. 167-174. 
Lierke, E. G., "HarJwarl~ DeveloJXTlent and Performdllce Tests for 
Acoustic Positioning Device," Second. Euro. Sym. on Mat. Sci. in 
Space, Fraseati, Italy, April 1976, ESA SP-lll., pp. 333-340.· 
Lierke, 1::. G., "lJl trasonic Positioning and Stirring," Proceedings 
of a Symposium on Processing and Manufaeturing in Space, 
FraSCdtl, Italy, .July 1974, ESRO SP-101, PI'. 303-310. 
Uerke, E. G., Heide, 'we M., Grobback, R., and Clancy, P. F., 
"Positioning and Mixing Instrunentation Employing Electrostatic 
and Acuustic Prine tples," Third Euro. SYr.l. on Nat. Sci. in 
~pace, Gt"enoble, France', '\pril 19/9, EsA SP-142, pp. 149-158. 
Lnvoi, P. A. and Vardaman, W., "Engineering Evnluation of 
<:Xisting Spac'.: Hardware for Utilization in Small-Contained 
?ayloads," Third f'~uro. Sym. on Mat. Sci. in Space, Crenoble, 
\·'rance. April 1979, r:SA S-P-f42, pr. 205-212. 
~:'onti, R. and NapolitAnn, L. G., "The Italian Free COnvection 
Experiment on Spacclah [ - On Gruund Experimental Investiga-
tions," Space in the Servlre of Man, 18th International 
Scientific Conference on Spac2, Rome, Italy, March 1978. 
I ) 0 





.-'V'EW'"" . " .. 
j;G¢-l-I!i\1*¥,W 4 , _"'242'.tLf4tt,_"UU L2 
Vits, P. and .;ichawer, J., "Experiment Performance ur.der Zero-G 
Using Small Self-Contained Payloads and other Automatic: 
EquiJXllent," Third Euro. Sym. on Mat. Sci. 1n Space, Grenoble, 
France, April 1979, ESA SP-142, pp. 403-410. 
Zimmerman, P., "Accommodation of European Material Science 
Experiment s into SPrtc~lab Payloads," Second Euro. Sym. on Mat. 






'_'''''''''''''-C~C_ - ~'- >"> -_.,,'.""""" .. => "",","""'>-"",''''''> "'II .. """ ,..... ~h~.-,;""'." __ "'$IF.'> .... ,,*'''F. ,wo--.-"'Ii'!'!!i.ZI!!!I!>':_.i£lIIl.SII: IIIU ••• 2JU .... llillhlllUU.ISli lid Ii Ii., ..
General Studies and Surveys 
Beck, R., Grunthaler, K. H., Sethna, D., Tschulen, R., and 
Winter, R., "Assessment of the Results of the Skylab Space 
Processing Experiments with Respect to Their Scientific-Technical 
Significance," Battelle Institute, Franskfurt-am-Main, Germany, 
Final Report, ESRO Contract SC/43/RQ, October 1974. 
Berge, K. D. and Tegtmeier, A., "Spacelab - Europe I s Participa-
tion in ~.anned Space Flight and its Lc!1g-Term Aspects," Vester-
reichische Gesel1schaft Fuer WeltnallI •. for:;chung and Elugkoerper-
technik and Deutsche Gesellschaft Fuer Luft ,";cd RalDllfohrt, 6th 
Gemeinsame Jahrestagung, Innsbruck, Austria, 5.=~ _nmber 1 ,)73. 
Bewersdorff, A., "Survey of the Microgravity Program in the 
Federal Republic of Germany," 19th COSPAR Plenary Meeting, 
Philadelphia, PA, 1976, Paper 0.1.2. 
Ceronetli, G. and Rovera, G., "The Fluid Physics t1:>dule - A 
Contribution to Material Sciences and Physics in Space," Third 
Euro. Sy~. on Mat. Sci. in Space, Grenoble, Francp, April 1979, 
ESA SP-142, pp. 137-148. 
Changeart, F. J. and Cadars, J., "A New Container for Condi-
tioning Space Experiments," Third Euro. Sym. on Ma t. Sci. il' 
Space, Gr'enoble, France, April 1979, ESA SP-142, pp. 189-200. 
Collet, J., "ESA Spacelab Payload Planning," Second Euro. Sym. 
on Mat. Sci. in Space, Frascati, Italy, April 1976, ESA SP-114, 
pp. 57-62. 
Eyb, M. and Siemann, H., "A Service System for Material Science 
Experiments on Space Shuttle," Third Euro. Sym on Mat. Sci. in 
Space, Grenoble, France, April 1979, ESA SP-142, pp. 159-162. 
Faust, D., "Technological Experiments Exposed to Low Gravity 
Ouring Sounding Rocket Flights - Projeet TEXUS," XXth Plenary 
COSPAR Meeting, Tel Aviv, Israel, June 7-18, 1977, pp. 529-532. 
Fa ust, O. and Oeserno, B., "Overview of the Future of the TEXUS 
Programe," Third Euro. Sym. on Mat. Sci • .in Space, Grenoble, 
France, April 1979, ESA SP-142, pp. 411-414. 
Faust, O. and Kiehne, N., "Spac.elabnutzung-Abschlussber.ich 
Projekt TI:XUS I," 1977. 
Franke, B., "PAMIS: A European User Requirement Study," Process-
ing and Manufacturing in Space Symposium, Frascati, Italy, March 














- - ---.-.'~-.. - ' ' ''---, .... OW-........ _'''*'''''.'''''''....,,'''l' .. "".FP .•.• ""'; ..... n··II"l •. IJIIA.C ... :Rld_IIS .. : I!Ulx.tllrlUIIISI.IEILS •••• 
1 
Franke, B. and Geisel, J. E., "TEXUS I and II Payload;' 17th 
Aerospace Sciences Meeting, New Orleans, LA, January 197-9-,--
AIAA Pap~r 
Fritts, E. and BYl'oade, A., "The Near-Term Potential of Manu-
facturing 1n S' Ice," Third Euro. Sym. on Mat. Sci. In Space, 
Grenoble france, April 1979, RSA SP-142. pp. 427-431. 
Grahn, S. and Stenmark, L., "fwedish ;:laterials Science Experi-
ment in the TEXUS 1 and II Rockets, - A Technical Description," 
Sl/.'ediRh Space Cor porarion, Solna, Sweden, August 1979. 
Greger, G., "Over .... iew of futerials Science Programme in 
Germany," Second Euro. Sym. on Mat. ScL in Space, Frascati, 
Italy, :\pril ('-8, 1976, ESA SP-114, pp. 13-80. 
Greg('r, G., "Why and Bow is the Federal Government 0 f Germany 
Promoting the Utilization of Spacelab?" Proc. R. Soc. Lond. 
Series A 361, 143-150 (1978). 
Greger, G. and Blechert, G., "Strategies in Preparation of the 
Utilization of STS for Materials Research and Proe,'ass Engineer-
ing," 15th Aerospace Sciences Meeting, !.Ds Angeles CA, January 
1977, AIAA Paper 77-247. 
Greger, G •• Strub, H., and Wagner, M., "The German Mierogravlty 
Program: Objectives and Present Status," XXXII IAF Congress, 
Rome, Italy, September 6-12, 1981, Preprint 8]-123. 
Grunthaler, K. H. and Sethna, I)., "t1anufacturing of Composite 
Materials in Space," Proceedings of a Symposium on Processing 
and Manufacturing in Space, Frascatt, Italy, 1974, ESRO SP-I01, 
p p. 211 --21 7. 
Henrie i, J., .. Euro pean Industrial Cooperation in the Space 
Effort, Proceedings (If the Eleventh Goddard Memorial Symposium, 
Washington, D. C., March 9, 1973, 9 pgs. 
Huth, U., "Preparation of European Material Sciences Experi-
ments under Microgravity Conditions," Ruimtevaart..!I, 221-238 
(October-December 1978). 
Johnson, R. W., "The Europe;'!'n Shuttle Payload Activity," Space 
Shuttle Payloads, Proceedings of th~ Symposium, Wa.shington, 
I). C., December 1972, 13 pg s. 
Knabe, W. and Ei lers, D., "!.Dw~ravity Environment in Spacelab," 
presented at XXXII IAF Congress, Rome, Italy, September 6-12, 
1981, Preprint 81-152. 
Kr ing, G., "Chemistry and Industrial Pr.ocessing Engineering a 
Spacelab Pa yload Element," Third Euro. Sym. on Mat. Sci. in 
Space, Grenoble, France, ESA SP-142. 
1 03 
J j 




Levy, M., "Rev iew 0 f Eu ro pean Space Pro jec ts Af ter 1980, The 
Second Hfteen Years in Space," Proceedings of the Eleventh 
Goddard Memorial Symposil%T1, Washington, D.C., March 1973,8 pgs. 
Malmejac, Y. "Overview of the Present Status of the European and 
American Rocket AI::. tivities in the Field of Ma terial s Sc iences", 
Workshop on Materials and Material Processing in Space, 
Bangalore, India, 24-29 Sept. 1979 
Malmejac, Y., "The Proposed French Met;)Uurgy Prog!'amme for 
Spacelab," Proc. R. Soc. Lond. Series A 361, 165-174 (1978). 
Malmejac, Y., Hewersdorff, A., Da-Riva, 1., and NalJolitano, L., 
"Challenges nd Prospectives of ~icrogravity Rpsearch in Space," 
ESA Publication ESA BR-t)'i, Oc.tober 1981, 77 Igs. 
Praizey, J. P. and Berthier, J., "Problemes Poses Par 
L'Integration [)'Experten('es de Science des M3teriaux clans un 
Vehicule Spatial," Third Euro. Sym. on Mat. Sci. in Space, 
Grenoble, FrclOce, April 1979, ESA SP-142, --
Sc hawer, J., .. Au tnmat i.c Ma ter ial s Processing Laborato ry on a 
Palette," (in German) Deutsche Gelsellschaft fur Luft und 
Ra unfahr t and Hennann-Ober t h-Gesell schaft, lJeut sc hewr Lu ft und 
Raumfahrt Kongress, Dermstadt, West Germany, September 1978, 
DGLR Paper 78-1 /.5. 
Se ibert, G., "Spacelab and ~1a ~erial s Processing Fac il ities and 
Experiments," J. Vac. Sci. Techn • .l~, 1252-1257 (November/ 
De r: em be r 19 77 ) • 
Seibert, G., "Spacelab and Materials Processing Facilities and 
Experiments," Proc. R. Soc. Lond. Series A ~hL, 131-142 (1978). 
Seibert, G., "Overview of Materials Sciences Al::.tivities in 
Europe-Experiments and Experiment Studies," Second Euro. Sym. on 
Mat. Sci. in Space, Frascati, Italy, April 1976, ESA SP-114, 
pp. 63-74. 
Seibeet, G., "Review of European Space Processing Activities," 
Processing and Manufacturing in Space Symposium, Frascati, 
Italy, March 1974, ESRO SP-I01, pp. 87-96. 
Shapland, D. J., "Space Science Prepares to Take-off .. - Skylab 
Configurations for Spaceborne Expeiments," New Scientist ~, 
(February 28,1974), 3 pgs. 
Shapland, D. J., "Shuttle and Spacelab Ca pabU Hies," Second 
Euro. Sym. on Mat. Sci. in Space, Frascati, Italy, 1976, ESA 









'tenEt j;1t·Cz¢£1.,." .... ,-'''-~~_ 
Strub, H. A., "Outlook," 16th Goddard [~morial Sympo sitl'n, 
Wnshington, O.C., i'1:irch 197R, AAA Paper 78-002. 
Tegtmeier, l\. und frank£>, B., "Posslhi1 Ules filt Production in 
Spac f!," Fourth DGLR Annl!al Meeting, Bad pn-Baden, Gennanv, 
\}C toher 11-1 'J, 197!, M9 pgs. 
Weiss, H., 'Materials Behavior in Low l;ravity Environment," 
ProC'. R. Soc. Lond. Series A,_ 361, 157-164 (1978). 
Weiss, H., "Materials Processin 6 in Space1ab," J. Vac. Sci. 
Tec:hnol. ~, 1263-1268 (November-December 1977)-:-
Wolf, H. S. and Mcllmejac, Y., "Microgri'lvity Resenrc:h in the 
Spnce Envirunment," ESA Bulletin, August 1980. 
213 
Zimmerman, P., "Space Proce8sL!)~ Fal'il Hies - I':volution from 
Manned Operation!:! to Automated Freeflying System," pL·c;;ent€....: :i~ 
XXXII lAF Congress, Rome, Italy, ~;eptember 6-12, 1981, Preprint 
81-\5R. . 
In') 


















< - ····-·~-·-··--........ ---~ ....... <'''''O#_--_;;''"';'III!k ___ $$IIIM_'!JllllllIIIJ!!$$J&$$$$$J. -&JIIIIIIS--II£IIJIII1_£II. __ IIIIIILIIL!liS .. 1IlLllsalli_.lSI1 •.•
Cryc;tq) C;rowth 
Alad' yev, S. 1. and Okhot in, A. S., .. Crystal Growth from the 
Vapor Phase with an lnen. Component Present," Third Euro. Sy •• 
on Mat. Sci. in Space, Grenoble, Franco, April 1979, ESA SP-142, 
pp. 41-45. 
Alad'yev, S.; Zaltchik, K. and Okhotln, A., "The Effect of the 
Stefan Convection on the Crystal Growth Rate From the Vapor-Gas 
Medhm, Academy of Sciences, Space Research Institute, l'klscow, 
USSR, 19; 8. 
Alad'yev, S. 1. Ilnd Okhotln, A. S., "Concentration Profile 
Forma tion in Growing M:>nocrystals From Mel t", Academy of 
Sciences, Space Reseitrch Institute, Moscow, USSR, 1978. 
Avduyevsky, V. S., Grishin, S. D., and Leskov, L. V., "Some 
Physical Aspect'> of Unidirectional Crystallization in 
Microgravity," presented at XXXII IAF Congress, Rome, Italy, 
SE'ptember n-l2, 1981, Preprint 81-129. 
Barta, C., 'i'rnka, 
and Zubrickij, I. 
Third Euro. Sym. 
1979, ESA SP-142, 
J., Triska, A., Khrjapov, V. I., Okhorin, A. S., 
A., "Experiment ~rava on Board Salyut 6," 
on Mat. Sci. in Space, Grenoble, Fr~nce, April 
p p • 21 5-2 1 9. 
Chernov, A. A., "Theory of the Stability of Face Forms of 
Crystal s," So~ Phys. Cryst. ~, 734-752 (January/ February 
J 972). 
t:;ala7.ke, R. R., Okhotin, A. S., et a1., "Experiment "C;yrena, 
1,2,3, - Spac~ Processing of CdHgTe, CdHgSe and PbSeTe," Third 
Euro. Sym. on Mat. Sci. in Space, Grenoble, France, April 1979, 
ESA SP-142, pp. 47-53. 
Ga lazka, R. R •• Wa rm:,-nskl, T., Ba k, J., Auleytner, J., Dietl, T., 
Okhotin, A. S., Ibrovikova, R. P., and Zubritskii, I. A., 
"Directional Crystallization of CdHgTe in foiJ.crogt'avity 
Condt tions," Institute of Physics, Polish !\cadelfY of Sciences, 
Warsaw, Poland and Institute of Space Research, AcAdemy of 
Sc ience s USSR, t-b scow, 1979. 
Galazka, R. R., Warminski, 1' •• Bak, J., Auleytner, J., Dietl, T., 
Clthotin, A. S., Borovikova, R. P., and Zubritskij, I. "Direc-
tional Crystall ization of CdHgTe in Microgravity Conditions," J. 
Cryst. Growth 53, 397-408 (1981). 
Khashimov, F. R., et al., "Structur:al and PhYSical Characteris-
tics of 1nSb Single Crystals Grown under Near-Zero Gravity 
Conditions," Third ~uro. Sym. on Mat. Sci. in Space, Grenoble, 






-,-.- ~----~'=M""'P""'''PP'''''''PP_'''''''' __ ''"'_'''''''_h''''. --------!III!IZ-IIIII!ISlldl.IIIlIll!lZI:II'.IIIII!ILllWdIlSllIlZI.!lIa.lllu •. IIII111, 
j 
Markov, E. V., et al., "The Influence of Space Conditions on 
Directional Crystallizatfnn of Germanitn and Its Prop~rties," 
Third Euro. Sym. on Mat. Sci. in Space, Grenohle, France, April 
1979, ESA SP-14z:r:p::-rr:24. 
Prikhcd'ko, L. V. and Bagdasarov, K. S., "Infrared AbS0rption in 
Yt tri um-~ tnin urn Garnet Crystals a t High Temp~ratures," Sov. 
l'hys. C!"yst. ~, 715-716 (1972). 
Turovski1, B. M., "~(hod of Determining the Radial Temperature Gradi~nts on the Crystallization Fr0nt of Ingots Grown by the 
Czochralski r-t!thod," Soviet Phys. Cryst.~, 621-t)2) (1964). 
Zemskuv, V. S., Kubasov, V. N., Belokllrovtl, I. N., Ti tk0v, A. N., 
!>nlllplna, I. L •• Safavov, V.I., and Guseva, N. B., "Mul tlple 
Materials Mel~ in Germaniulll-Silicon Solid Solutions _ Part of 
Experiment MA-ISO," Apo llo-:1oYuz Test Project 3ummary Science 
Report, Vol. I, IIJ77, pp. 539-553. 
Zemskov, V. 5., Shulplna, I. L., Titkov, A. N., 1S~lokurova, I. N., 
Guseva, N. B., and Safavov, V. I., "Investigation of Germanlurn-
811 icon-AnUmo!' y Sol id-801ut ion Crystals Prepared in the 
Universal Furnace Expe&:'iment in the Apollo-Soyuz Progtam," ~ PhY~olid S~lte ~, 576-S83 (April 1979). 
1 08 







l lam" ,,8' 
." __ , __ ."",,~_,,,.,,_ .. " ____ ~~~_~_"""",''''M''''''''',"i''', ..... , .... ,,, ... ,.... ,,& ... ,,"'"*_"""""'""-_"_--,1112 • .£.1.2ax .. ; bb"ltlllltb .... SIISlllt!!I!!I'.£IIJUat.all-lIIIli 111,_ 
Metals. Alloytl, and Composites 
Berghezan, A., "Preparation of Alloys Under Space Conditions," 
Processings of a Symposium on Processing and Manufacturing in 
Space, FraEcati, Italy, March 1974, ESRO SP-I0l, pp. 219-227. 
Frantsevich, I. N., Dvernaikov, V. S., Pasichny, V. V., 
Shiganov, N. A., and I<orllnov, Iu. I., .. Investigation of the 
Possibility of Using Radiant Solar Energy for Welding and 
Soldering of f1iterials," Akademiia Nauk Ukrainskoi, Kiev, USSR, 
Twenty-third International Congress, Vienna, Austria, October 
t 97 2. 
Ignatjev, G. E.) Okhotin, A. S., and Avramov, Yu. S., "Investi-
gation of the Structure of ~·."·e Solid Solutions Obtained in 
Different Gravity Conditinns ()n-P'ard the Salyut 6 Station and 
in the Centrifuge," Third Euro. Sym. on Mat. ScL in Space, 
Grenoble, France, April 1979, ESA SP-142, pp. 33-39. 
Ivanov I L. I., K'lbasov, V. N., Pimenov, V. N., ':;urov, K. P., 
Denuna. E. V., Malkov, Yu. S., and Lazarenko, V. M., "Multiple 
Materials Melling Metals-Experiment: MA-150," Apollo-Soyuz Test 
Project Summary Scie'1ce Report, Vol. I, 1977, pp. 501-538. 
Okhot:!.n, A. S., Livanov, L. 1(., et a1., "Influence of Force 
Field on Elltectic Structure of Alloys," Materials Processing in 
Space with Applications to Space Processing, Progress in 
Astronautics And Aeronauti.cs, Vol. 52, 1977, p. 455. 
Paton, B. r:., "The Special Features of the Procedure and 
Equipment for Electron Beam Welding and Cutting Under Space 
Conditions," Automaticheskaia Svarka 1, 33-38 (February 1962). 
Savitsky, E. M. "nd Torchinova, R. S., "Spac.e Solidification 
Experiment on Gd3Co Compound," presented at XXXII IAF 
Congress, ROMe, italy, September 6-) 2, IS81, Preprint 81-149. 
Zemskov, v. S., "Segregation of Alloy Components Due to 
Barometric fulecular Diffusion in Potential Fields of Gravita-
tional and Centrifugal Forces," Sov. Phys. Dokl. 22, 170-172 
(March 1977). -
lemskov, v. S., Belokurova, I. N., Babarenko, A. A., 
Savytchev, V. V., and &:>gdanova, N. F., "SoUdification of 
Co pper and Silver in Near Zero-G Exoeriments," presented at 




--- .. -----~-. ~.~.~"~,~. =~_i$iI"" .......... ;;:; ... P t ................ 4"". 'l!!!M44Z'£,@_U"'k_''''' "'$.M.ZUZ!I!!!.t!lil¥M""£ a_I IIII!JIIlIllI!kI!§ __ lIJ!Il!lL~!lLII211J!1 ..lIJIlI!!IIj!li£illiIlll2I1a ••••• 
l 
Fluids, Transpurts, and Chemical Processes 
Gogosov, V. V., Zinov'ev, E. V., and Ne1etova, V. A., "Hydro-
dyn;~mics of Ferrofluid Seals in Microgravity," presented at 
XXXE IAF Congress, Rome, Italy, September 6-12, 1981, Preprint 
81-137. 
Gurevich, I. G., Kondrashov, N. G., Zhuk, 1. P., "Non-Stationary 
Hea t anc. Mass Transfer," Academy of Sciences of the Belorussian 
SSR, Institute ()f Heat and Mass Transfer, Israel Program for 
Scientific TranslCltion, Jen.salem, Israel, 1967, 163 pgs. 
Khamadov, A., "Investigation of Heat and Mass Transfer in Eva-
poration Under Conditions of Free Convection - In a Solar Heat 
Engine," Akaciemiia Nank Teukmenockii SSR, Fiziko-Technicheskii 
In s t it ute, I 974, 4 pg s • 
Korovin, V. M., "Hydrodynamics During Melting of an E1ectrocon-
ductive Sample by Microgravity Ccnditions under Contactless 
Positloning by Electromagnetic Forces," presented at X.XXII IAF 
Congress, Rome, Italy, September 6-12, 1981, Preprint 81-146. 
Kopachevskii, N. D., "Small OF1cillat~ 'ns of an Ideal Liquid in 
a Vessel Under Clo se-to-Weightlessness Cond itions," Introduc-
tion to the Dynamics of Fluid-Containing Bodies under 
Conditions of Weightlessness (N. N. MOiseev, ed.), 1968. 
Liubin, L. and Povitskii, A. S., "Effect of Oscillations on 
Transfer Processes under Cond itions of Weightlessness," 
Kosmicheskie Issledovaniaa 2, 921-929 (December ISo7). 
Liubin, L. and Povitskii, A. S., "Certain Features of tht: 
Motion of a Fluid under weightlessness Conditions," 17th IAF 
Congress, Madrid, Spain, April 1967, 12 pgs. 
Liubin. L. and Povitskii, A. S., "Emptying and Filling Vessels 
in Conditions of Weightle~sness," Planet. & Space Sci..!!, 
1343-1358 (November 1963). 
Nikolov, S., "Effect of Low-Frequency Ultrasound on EIectrophor-
etic Properties and Thermosensitivity of Human Serum Proteins," 
Buill. Eksper. Bio. Med. §~, 58-60 (September 1969). 
Polezhaev, V. 1., "Convective Processes at Low Gravity," Third 
Euro. Sym. on Mat. Sci. in Space, Grenoble, France, April 1979, 
ESA SP-142, pp. 25-31. 
Povitskii, A. S. and Ltubin, L., "Fundamentals of the Dynamics 
and Heat and Mass Transfer of Fluids under Conditions of 










l. U"'" .. ' ... _ 
'··'-'''·''''''---~~-'''''''_'''.'~' ...... ''''A'',,"''''''"'''''''''''''""''''''',.-............ ""t "'11'; Oi!!!&;!iI!£iiiil'l:U ____ aum""; 11I'!!,-!!III.iI!!!IIIIIIIIIIJt£SlItll, ill.A_:II:;iiillll! 1I:_iikl!l.lIIIIIllI!II. II. "' IIIlSl, ••• 
Shulkeykin, V. V., "Space of the Surface of a Liquid in Process 
of u,sing its Weightll!ssness," AcademUa Nank SSR Dokla~ 47, 
(Nov~ber 1 %2}, 10 pg s. 
Vaulir.d, E. N., Palmbakh, L. R., Antlpov, V. V., Kostina, 
Anlkeeva; I. I)., Zharikova, G. G., annd Kastakina, T. B., 
logical Investigation on the Orbital Statit)n 'Salyut 5'," 
Academy of Sciences, t>t>scow, 1978. 
1 ] 1 






· -... ~-~ ·~n~",~~-~-~·,.""·~~_~.~"_," __ ,""",,,, ... , ... , ... ·· ....... '""'·_II1II0_; __ 0111; --III_"I!!C!!I!IS.:asaIl"lIlLlllS.:aIl .• .&lIs_s.a._:11all: 1211Ll111 Itlt,. 
Ex pf't:" imenta 1 Fac it it ies 
Pnton, B. r:., Dudko, D. 1\., Bernadskii, V. N., Stesin, V. V., 
Lapchinskii, V. F., Zagrebel'ny, A. A., and Tsyganko\l, O. 5., 
"Test Stands for Studying Technological Processes Under Simu-
lated Sprlce Conditions," 24th IAF Congress, Baku, A->:erbaldzhan, 
USSR, October 7-13,1973,12 pgs. 









'"--'''·~~~···"·''·'~'~.~~'~=m_'~_.., .• "" ............... " "",' ... , ..... ___ ......... lI""I!IIiIi •..",_ll'III ..!IJII!4iI_; 1!III'(IIIIQIII;;IIII."" •. IIUl!I!tllll!tl!d!ll!. dllll:l,"lIIII!IISIIIUII!ZI!aJ!lId&I!SU'I.IIMlq_. ~ 
General Studies and Sllrveys 
Avdujevsky, V. S., GrisI1in, S., r);"!d Saviachev, V., "Technologi-
cal Experiments on Board Salyut-S," :'8th IAl-' Congress, Prague, 
Czec 1)() slova ~<ia, 1977. 
Barta, r" Triska, A., ,1nd Okbotin, A. S., "Czechoslovak 
Preliminary Program of Material Research in Space," Third Euro. 
Sym. on Mat. Sci. in Space, Grenoble, France, April 1979, ESA 
SP-142, pp. 213-214. 
Berghezan, A., ~view of Comp.)site Materials in Space," Second 
Euro. Sym. on Mat. Sci. in Space, Frasc~ti, Italy, April 1976, 
"ESA SP-114, pp. 351-363. 
G:Iniev, R. F., Laptchinsky, V. F., and Okhotin, A. S., 
"Possihle Application of Controlled Processes in Space Techr.o-
logy," 1 ~th COS PAR Plenary Meeting, Philadelphia, PA, 1976, 
Paper D. 3. 3. 
Kukhtenko, A. 1., Merkueov, V. l., Samoilenko, Ill. I., and 
I.~ciikov-Roev, Iu. K., "Distributed Automatic Control of Techno-
logical Processes Under Weightless Conditions," 24th IAF 
Co.!:gress, Peku, Azerbaidzhan, IJSSR, October 7-13,1973,24 pgs. 
Okhotin, A. S., Laptchinsky, V. F., et a1., "Some Results of 
Sll.k:lies in Space Technology in the IJSSR," 19th COSPAR Plenary 
Meeting, Phildelphia, PA, 1976. 
Paton, R. E., "The Problems of Space Technology and their 
lnfluence on Science :1nd Technics," 24th IAF Congress, Baku, 
Azerbaidzhan, USSR, October 1973,17 pg8. 
Petrov, B. N., Orbital Stations and the Study of Earth from 
Space, Joint Pllblic"Itions Hesedrch Service, Arlington, VA, 
Contractor Report No. ']PRS-S96S0, July 1973. 
Rich, V., "Polish Science Writers Go Too Far," Nature 280, (July 
1<)79) • 









~""'~~'-.""~~'-'~~'''''.'''''''''''''''''.''''''''''''''''Q''.'''' ..'''··='''''1;'''' .. _''''';;0111.'';0_411'1;'''_'''"' .... ";; ••. ,,. MWI!!!.!!lSiII!!'IIIIIIIILltIlllllUaSII!!ZIIZ!!.!IIIIIlISldIJI&IZ.2I1S." ••• ,_,_ 
'1 ;~:~4~'~~~:;:;;!~:~)"k J 
< ... 1--r7 '"r ';., '" .-<: .. 
D. JAPANESE PROGRM 
114 





Araki, T., Yamagata, T., and Hoshimoto, 1<., "Directional 
So lid ification of Eutec tic Superalloys," presented at Materials 
Processing in Space Symposium: ExpHimental Space Scientist 
Congress, To kyo, Ja pan, June 23-24, 1980. 
Araki, T., Tachikawa, 1(., Matsuo, S., Togano, Ke, and Wada, H., 
"Casting of Superconducting Filamentary Composite Materials," 
presented at Materials Processing in Space SympoSium: 
Experimental Space Scientist Congress, Tokyo, Japan, June 23-24, 
1980. 
Araki, T., Hoshimoto, 1(., and Yamagata, T., "Diffusion in Liquid 
State and Solidification of Binary Systems," presented at 
Materials Processing in Space Symposium: Experimental Epace 
Scientiflt Congress, Tokyo, Japan, June 23-24, 1980. 
Araki, T., Nakatani, I., Nishida, 1., Kiyosawa, T., Takahashi,S., 
Koguchi, N., and MaSlJ1loto, 1(., "Growth of Semiconducting 
Compound Single Crystals by Floating Zone Method," presented at 
Materials Processing in Space Symposium: Space Scientist 
Congress, To kyo, Japan, June 23-24, 1980. 
Hamakawa, Y., Nishino, T., and Okamoto, H., "Fabrication of 
Si-As-Te: NI Ternary Amorphous Semiconductor in the Microgravity 
Environment in Space," presented at Materials Proc~9sing~ 
Space Symposium: Experimental Sp,lce Scientist Congn~ss, Tokyo, 
Japan, June 23-24, 1980. 
Mlyata, Y. and Suzuki, T., "Influence of the Gravitational Force 
on the Stability of a Liquid-Solid Interface," presented at 
Materials Processing in Space Symposium: Experimental Space 
Scientist Congress, Tokyo, Japan, June 23-24, 1980. 
Miyazima, T., Namba, S., Iwai, S., and Segawa, Y., "Growth of 
PbSnTe Crystal by Travelling-Zone Method in Low Gravity," 
presented at Materials Processing in Space Symposium: 
Experimental Space Scientist Congress, Tokyo, Japan, June 23-24, 
1980. 
Ohno, A. and M::I tegi., T., "Solidification of Eutectic System 
Alloys in Space," presented at Materials Processing in Space 
Symposium: Experimental Space Scientist Congress, Tokyo, Japan, 
June 23-24, 1980. 
Shindo, 1. and Sug i.tani, Y., "Applications of the Floating Zone 
Technique in Phase Equil ibria Study and in Single Crystal Growth 
under Micrograv tty Cond itions," presented at Materials 
Processing in Space Symposium: Experimental Space Scientist 
Congress, Tokyo, Japan, June 23-24, 1980. 












___ .~" ______ "_._. __ ~.~~-.. ___ ""' ......... ,,,,,. .. ... ;""'. , .... , ........... ""_ ..... ""4"'" ""4$1"""'"4.'''''*'''';'''','''''' :_;;_.II!!i[ ........ UII&_"zlI&_ •• 11£ ., JlS .. , ••••• "111111,_ 
1 
Sugano. T •• Nishlnaha. T •• Katoda. T •• SaitO. 0 •• Koshiga. F •• 
Hattori. K.. and Chikawa. J •• "Growth of Si Spherical Crystals 
and the Surface Oxidation." presented at H.aterials Proce8!.!!!L.in 
Space Symposium: Experimental Space Scientist Congress. Tokyo, 
Japan. June 23-24. 1980. 
Takahara. K.. Yosh!!. S •• Igarashi, M •• Terada. A.. and 
Muh1kami. 0., .. Fabr icat 10n Experiment of Superconduc tive Alloys 
in Space," pr _ ;ented at Materials Processing in Spa~ 
Experimental Space Scientist Congress. Tokyo. Japan. June 23-24. 
1980. 
Takahara, K.. Suemune. Y., SugH, K., and Kinoshita, K., "An 
Experiment in Growing Narrow Band-Gap Semiconductor PbSnTe 
Single Crystals in Space." presented at Materials Processing in 
Space: Experimental Space Scientist Congress, Tokyo, Japan, June 
23-24, 1980. 
Takahashi, T., Kamio. A •• Murakami, T •• Sato, T •• Tezuka, H., 
Tanigawa. S •• Ckuda. S., Ok.az~ki, M •• and Fujikawa, T., "Study 
on Solidification of Immiscible Alloy," pr.esented at Materials 
Processing in Space Symposium: Experimental Space Sc1.entist 














--"~--- ~~---~-. ~--~ -\.- ... Ail :;WiIIX»)§ 4 ¢ m j;'1 it&t. :mzwM .... 4¥ 
Metals. Alloys, and Composites 
Araki, T., Takahashi, S., and Ikeno, S., "Preparation of N-basp. 
Di spersion St reng thened Alloys," presented at Materials Process-
ing in Space Symposium: Experimental Space Scip.ntist Congress, 
Tokyo, Japan, Jun£' 23-24,1980. 
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June 23-24, 1980. 
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Kawasaki, T., Godai, T., Narasaki, T., Mori, H., Shimizu, M., 
Matsuzaki, R., Yamamoto, Y., Tanemura, T., Fujiwara, T., 
Ogiwara, S., Yoshihara, 5., and ttl), K., "Study of Bubble 
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Processing in Space Symposium: Experimental Space Scientist 
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Soga, N., Ota, R., Hanada~ T., Hirao, K., and Ko~ama, H., 
"Der 31ty and Expansivity of Glass at High Temperatures," 
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Kan~ko, H., Homma, M., Kawakami, M., Sezaki, K., and Onoue, M., 
"Experiment on Pruduction of Highly Efficient R-Co t-lagnets," 
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Experimental Space Scientist Congres~, Tokyo, Japan, June 23-24, 
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Environment on Friction and Wear of Several Materials," 
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Kawasaki, T., Shimizu, M., Niloka, T., Godai, T., Mitani, T., 
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Kawasaki, T., Nagasu, H., Yamanaka, T., Okamoto, 0., Saito, M., 
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June 23-24, 1980. 
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Palent !t4,247,434, Issued January 27, 1981. 
kICY, L. L., Robinson, M. H., and NLsen, D. B., "Containerless 
High Temperature C'11orimeter Appar.:Jtll'l," U. S. Patent #4,248,038, 
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Trinh, E. and Wang, T. G., "Method and Means for In-Situ Dynamic 
M~.1sllrement of Chen.ieal Reactions," Pater.t pending. 
\~alter, H. U. :..lnd Snyder, R. S., "Methon of Crystallization," 
U.S. fJHtent 1t4,046,617, Issued September 6, 1977. 
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